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Web Page URLs for STN Seminar Schedule - N. America 
■Ask CAS- for «elf-help around the clock 
The Derwent World Patent* Index suite of database* on STN 
has been enhanced and reloaded 

CHEXLIST enhanced with new search and display field 
JAPIO enhanced with IPC 6 features and functionality 
CA/CAplus F-Tern thesaurus enhanced 

STN Express with Discovert free maintenance release Version 
e.Olc now available 

CA/CAplus to MAR PAT accession number crossover licit increased 
to 50,000 

CAS REGISTRY updated with new ambiguity codes 

CAS REGISTRY chemical nomenclature enhanced 

wpios/wpindex/wpix manual codes updated 

GBPULL and FRPULL enhanced with IPC 8 features and 

functionality 

CA/CAplus pre -1967 chemical substance index entries enhanced 

with preparation role 

CA/CAplus patent kind codes updated 

MAR PAT to CA/CAplus accession number crossover limit increased 
to 50.000 

MEDLINE updated in preparation for 2007 reload 

CA/CAplus enhanced with more pre- 1907 records 

CHEMLIST enhanced with New Zealand Inventory of Chemicals 

CA/CAplus Company Name Thesaurus enhanced and reloaded 

IPC version 2007.01 thesaurus available on STN 

wpidS/WPINdEX/wpix enhanced with IPC 8 reclassification data 

CA/CAplus updated with revised CAS roles 

CA/CAplus enhanced with patent applications from India 

PHAR reloaded with new search and display fields 

CAS Registry Number crossover limit increased to 300.000 in 

multiple databases 



NEWS EXPRESS 



NOVEMBER 10 CURRENT WINDOWS VERSION IS V8.01C. 
MACINTOSH VERSION IS V6.0c(ENG) AND V6.0Jc(JP), 
AND CURRENT DISCOVER PILE IS DATED 25 SEPTEMBER 2006. 



NEWS HOURS STN Operating Hours Plus Help Desk Availability 

NEWS LOGIN Welcome Banner and News Items 

NEWS IPCS For general information regarding STN implementation of IPC 8 

NEWS X2S X.25 communication option no longer available 

Enter NEWS followed by the item number or name to see news on that 
specific topic. 

All use of STN is subject to the provisions of the STN Customer 
agreement. Please note that this agreement limits use to scientific 
research. Use for software development or design or implementation 
of commercial gateways or other similar uses is prohibited and may 
result- in loss of user privileges and other penalties. 
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FILE 'HOME* ENTERED AT IB:06:02 ON 09 FEB 2007 



FULL ESTIMATED COST 



SINCE FILE TOTAL 
ENTRY SESSION 
0.21 0.21 



FILE 1 REGISTRY ' ENTERED AT 18:06:11 ON 09 FEB 2007 
USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER 
PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 
COPYRIGHT <C) 2007 American Chemical Society (ACS) 



Property values tagged with IC are fn 
provided by InfoChem. 



i the ZIC/VINITI data file 



New CAS Information Use Policies, enter HELP USAGETERMS tor details. 

TSCA INFORMATION NOW CURRENT THROUGH June 30. 2006 

Please note that search- term pricing does apply when 
conducting Smart SELECT aeerches. 

REGISTRY includes numerically searchable data for experimental and 
predicted properties as well as tags indicating availability of 
experimental property data in the original document. For information 
on property searching in REGISTRY, refer to: 

httBi/^yw.caa.grq/orthiffB.WrwrrapB.ticni 

-> S 7448-02-4 

LI I 7448-02-4 

(7448-02-4/RN) 

-» d 11 all 

LI ANSWER 1 OF 1 REGISTRY COPYRIGHT 2007 ACS on STN 

RN 7448-02-4 REGISTRY 

ED Entered STN: 16 Nov 1984 

CN Cholesta-fi.24-dien-3-ol, 4 . 4 -dimethyl - , (3p.5a>- (9CI) (CA 

INDEX NAME) 
OTHER CA INDEX NAMES: 

CN Sa-Cholesta-8.24-dien-3P-ol . 4 . 4 -dimethyl - (6CI. 7CI. 9CI) 

OTHER NAMES : 

CN 14-Norlanosterol 

CN l4a-Demethyllanosterol 

CN 4.4-Dimethyl-Sa-cholesta-8(9) , 24-dien-30-ol 
CN 4,4-Diraethyl-Sa-choleata-e, 24 - dien- 3{l-ol 
CN 4 .4 -Dimethylchaleata-8. 24 -dienol 
CN 4 , 4 -Dimethylzyooaterol 
F6 STEREOS EARCH 
MF C29 H48 0 

LC STN Files: AGR I COLA . BEILSTEIN* , BIOSIS, BIOTECH NO, CA. CAOLD, CAPLUS. 
CAS REACT, EMBASE, MEDLINE, TOX CENTER, USPATFULL 

(•File contains numerically searchable property data) 
DT.CA CAplus document type: Conference; Journal; Patent 

RL.P Roles from patents: BIOL (Biological study); OCCU (Occurrence); PREP 
(Preparation); PROC (Process); PRP (Properties); USES (Uses) 

RL.NP Roles from non- patents: AN ST (Analytical study); BIOL (Biological 
study); FORM (Formation, nonpreparative) ; OCCU (Occurrence); PREP 
(Preparation); PROC (Process); PRP (Properties); RACT (Reactant or 
reagent); USES (Uses); NORL (No role in record) 

RLD.NP Roles for non-specific derivatives from non-patents : BIOL (Biological 
study); PREP (Preparation) 

Ring System Data 



Elemental 
Analysis 



I Size of I Ring System! 
Ithe Ring* Formula jldentii 
I SZ I RF j RID 



CS-C6-C6-C6|CS-C6-C6-C6|S-6-6-6 |C17 



Absolute stereochemistry. 




Predicted Properties (PPR0P) 

PROPERTY (CODE) | 



Bioconc. Pactor (BCF) 


1000000.0 


PH 


1 


25 deg C 


(1) 


Bioconc. Factor (BCF) 


1000000.0 


pH 


2 


25 deg C 


(l) 


Bioconc. Factor (BCF) 


1000000.0 


PH 


3 


25 deg C 


(l) 


Bioconc. Factor (BCF) 


1000000.0 


pH 


4 


25 deg C 


(l) 


Bioconc. Factor (BCF) 


1000000.0 


pH 


S 


25 deg C 


(l) 


Bioconc. Pactor (BCF) 


1000000.0 


PH 


6 


25 deg C 


(l) 


Bioconc. Factor (BCF) 


1000000.0 


PH 


7 


25 deg C 


(l) 


Bioconc. Factor (SCP) 


1000000.0 


PH 


8 


25 deg C 


(l) 


Bioconc. Factor (BCF) 


1000000.0 


PH 


9 


25 deg C 


(l) 


Bioconc. Factor (BCF) 


1000000.0 


PH 


10 


25 deg C 

arr 


(1) 


Boiling Point (BP) 


49S.W-44.0 deg C 


760 T 


(1) 


Density (DEN) 


0.99*/-0.1 g/cm*»3 


760 Torr 


(l> 


Enthalpy of Vap. IHVAP) 


B7.B3»/-6.0 kJ/mol 


760 Torr 


(l) 


Flash Point (FP) 


217.7»/-20.7 deg C 








(l) 


Freely Rotatable Bonds (FRB) 


5 








(l) 


H acceptors (HAC) 


1 








(l) 


H donors (HD) 


1 








(l) 


Hydrogen Donors /Acceptors Sum 


2 








(l) 


(KDAS) 












Koc (KOC) 


10000000.0 


pH 


1 


2S deg C 


(l) 


KOC (KOC) 


10000000.0 


PH 


2 


25 deg C 


(1) 


KOC (KOC) 


10000000.0 


PH 


3 


25 deg C 


(1) 


Koc (KOC) 


10000000.0 


PH 




25 deg C 


(l) 


Koc (KOC) 


10000000.0 


pH 


5 


25 deg C 


(l) 


KOC (KOC) 


10000000.0 


PH 


6 


25 deg C 


(l) 


Koc (KOC) 


10000000.0 


pH 


7 


25 deg C 


(l) 


Koc (KOC) 


10000000.0 


pH 


a 


25 deg C 


(l) 


KOC (KOC) 


10000000.0 


pH 
pH 


9 


25 deg C 


(l) 


KOC (KOC) 


10000000.0 


10 


25 deg C 


(l) 


logD (LOGD) 


10.52 


pH 


l 


25 deg C 


(l) 


logD (LOGD) 


10.52 


pH 


2 


25 deg C 


(l) 


logD (LOGD) 


10.52 


pH 


3 


25 deg C 


(l) 


logD (LOGD) 


10.52 


pH 




2 5 deg C 


(l) 


logo (LOGD) 


10.52 


pH 


5 


25 deg C 


(U 


logD (LOGO) 


10. S2 


pH 


6 


25 deg C 


(l) 


logD (LOGD) 


10.52 


pH 


7 


25 deg C 


(l) 


logD (LOGD) 


10.52 


pH 


a 


2S deg C 


(l) 


logD (LOGD) 


10.52 


PH 


9 


25 deg C 


(l) 


logD (LOGD) 


10.52 


PH 


10 


25 deg C 


(l> 


logP (LOOP) 


10.S20./-0.349 


25 deg C 


(i) 


Mass Intrinsic Solubility 


0.00000076 g/L 


25 deg C 


(l) 


(ISLB.MASS) 








Mass Solubility (SLB.MASS) 


0.00000076 g/L 


pH 


i 


25 deg C 


(l) 


Mass Solubility (SLB.MASS) 


0.00000076 g/L 


PH 


2 


25 deg C 


(l) 


Mass Solubility (SLB.MASS) 


0.00000078 g/L 


P H 


3 


25 deg C 


(i) 


Mass Solubility (SLB.MASS) 


0.00000078 g/L 


PH 


4 


25 deg C 


(l) 


Mass Solubility (SLB.MASS) 


0.00000078 g/L 


PH 


S 


25 deg C 


(1) 


Mass Solubility (SLB.MASS) 


0.00000078 g/L 


pH 


6 


25 deg C 


(1) 


Mass Solubility (SLB.MASS) 


0.00000078 g/L 


pH 


7 


25 deg C 


(1) 


Mass Solubility (SLB.MASS) 


0.00000076 g/L 


pH 


6 


25 deg C 


(l) 



Mass Solubility (SLB.MASS) 
Mass Solubility (SLB.MASS) 
Mass Solubility (SLB.MASS) 



Molar Intrins 

(ISLB.HOL) 
Molar Solubil 
Molar Solubil 
Molar Solubil 
Molar Solubil 
Molar Solubil 
Molar Solubil 
Molar Solubil 
Molar Solubil 
Molar Solubil 
Molar Solubil 
Molar Solubil 



ic Solubility 

ty (SLB.MOL) 

ty (SLB.MOL) 

ity (SLB.MOL) 

ty (SLB.MOL) 

ty (SLB.MOL) 

ity (SLB.MOL) 

ity (SLB.MOL) 

ity -(SLB.MOL) 

ity (SLB.MOL) 

ity (SLB.MOL) 

ity (SLB.MOL) 



0.00000078 g/L 


pH 9 25 deg C 


(1) 


0.00000078 g/L 


pH 10 25 deg C 


(l) 


0.00000078 g/L 


Unbuffered Hater 


(i) 


pH 7.00 






2 5 deg C 




0.0000000019 mol/L 


25 deg C 


(l) 


0.0000000019 mol/L 


pH 1 25 deg C 


(1) 


0.0000000019 mol/L 


pH 2 25 deg C 


(D 


0.0000000019 mol/L 


pH 3 25 deg C 


(I) 


0.0000000019 mol/L 


pH 4 25 deg C 


(l) 


0.0000000019 mol/L 


pH 5 25 deg C 


(1) 


0.0000000019 mol/L 


pH 6 25 deg C 


(1) 


0.0000000019 mol/L 


pH 7 25 deg C 


11) 


0.0000000019 mol/L 


pH 8 25 deg C 


(1) 


0.0000000019 mol/L 


pH 9 25 deg C 


(1) 


0.0000000019 mol/L 


pH 10 25 deg C. 


(1) 


0.0000000019 mol/L 


Unbuffered Water 


(l) 




pH 7.00 






25 deg C 




415.9./-5.0 cm«»3/mol 


20 deg C 


(l) 




760 Torr 




412.69 




(1) 


15.16+/-0.70 


Most Acidic 


(1) 




25 deg C 




20.23 A"2 




(1) 


7.07E-12 Torr 


25 deg C 


(1) 



Molar volume (MVOL) 



Polar Surface Area (PSA) 
vapor Pressure (VP) 

(1) Calculated using Advanced Chemistry Development (ACD/Labs) Software VB.14 
((C) 1994-2007 ACD/Labs) 

See HELP PROPERTIES for information about property data sources in REGISTRY. 
99 REFERENCES IN FILE CA (1907 TO DATE) 
3 REFERENCES TO NON-SPECIFIC DERIVATIVES IN FILE CA 
100 REFERENCES IN PILE CAPLUS (1907 TO DATE) 
3 REFERENCES IN PILE CAOLD (PRIOR TO 1967) 



145:434527 CA 

Phytosterol biosynthesis pathway in Mortierella alpina 
Nes, w. David; Nichols. Shawn D. 

Department of Chemistry and Biochemistry. Texas Tech University, Lubbock, 
TX, 79409-1061. USA 

Phytochemistry (Elsevier) (2006), 67(16), 1716-1721 
COD EN : PYTCAS; ISSN: 0031-9422 
Elsevier Ltd. 

Eng 1 i sh 

10-2 (Microbial. Algal, and Fungal Biochemistry) 

The Zygomycetes fungus Mortierella alpina was cultured to growth arrest to 
assess the phytosterol biosynthesis pathway in a less-advanced fungus. 
The mycelium was found to produce 13 sterols, but no ergosterol . The 
sterol fractions were purified to homogeneity by HPLC and their identifies 
detd. by a combination of OC-KS and 1H NMR spectroscopy. The principal 
sterol of the mycelium was cholesta-5, 24 -dienol (desaosterol) (63*), with 
lesser acts, of 24f)-methyl -cholesta-5 . 25 (27) -dienol (codisterol) 
(2»). 24-methyldesmosterol (6%), 24 (28) -methylene cholesterol (3») and 
lanosterol (31) and several other minor compds. (3») . The total sterol 
accounted for approx. 0.07* of the mycelial dry wt . Mycelium fed 
methionine-methyl-2H3 for 6 days, generated 3 2H-24 -methyl (ene) sterols, 
{C2B-2H2J24 (28) -methylenecholesterol , [C28-2H3J24 -methylcholeete-S. 24- 
. dienol and {C2B-2H3 J 24p"-methyl -cholesta - 5. 25 (27) -dienol . The 
formation of the 24-Me sterols seems to be catalyzed by the direct 
methylation of a common A24 -acceptor sterol thereby bypassing the 
intermediacy of an isomer! zat ion step for rearrangement of the 
424 (28) -bond to A25 (25) -position as operates in Ascomycetes 
fungi and all plants. 

Mortierella phytosterol biosynthesis fungal evolution 
Methylation 



3 



A 



(involved in phytoaterol biosynthesis pathway in Hortierella alpina) 
IT Hortierella alpina 

(phytoaterol biosynthesis pathway in Hortierella alpina) 
IT Eterola 

RL:" 85U (Biological atudy, unclaaai { ied) ; 8IOL (Biological atudy) 

(phytoaterola; phytoaterol bioayntheaia pathway in Hortierella alpina) 
IT 57-68-5, Choleaterol, biological studies 79-62-9. 

24.2S-Dihydrolanoaterol 79-63-0, Lenoeterol 313-04-2 474-63-5 
651-54-7 1715-86-2 7448-02-4 7448-03-5 20780-41-0 24778-51-6 
52936-69-3, Codiaterol 58801-00-6. 24-Methyl lanoaterol 
RL: BSU {Biological atudy, unclaaaif ied) ; BIOL (Biological atudy) 
(phytoaterol bioayntheaia pathway in Hortierella alpina) 
RE.CNT 27 THERE ARE 27 CITED REFERENCES AVAILABLE FOR THIS RECORD 

(1) Arigoni, D; Ciba Found Symp 1978, V60, P243 CAPLUS 

(2) Bloch. K; J An Oil Cheat Soc 1988. V65. P1763 CAPLUS 

(3) Fujiaioto, Y; Chen Coooun 1997. P6B1 CAFLUS 

(4) Goodwin. T,- Bioayntheaia of laoprenoid Compounds 1981, VI, F444 

(5) Quo. D; Lipids 1995. V10, F203 CAPLUS 

(6) HcKean. H; Fhytocheaietry 1977, V16. P683 CAPLUS 

(7) lies. H; ACS Symp Sar 1987, V32S. P304 CAFLUS 

(8) Kes. N; Arch Biocbeo Biophya 1986. V244, P211 CAPLUS 

(9) Nee. Wj Arch Biochem Biophya 1997, V342. P68 CAFLUS 

(10) ties, W; Bioehea Soc Trans 2005. V33. P1189 CAPLUS 

(11) Kes, W; Biochia Biophya Acta 1990. V1042. P119 CAPLUS 

(12) Nes. W; Biochia Biophya Acta 2000, V1S29, P«3 CAPLUS 

(13) Hea, W; Phytocheraietry 2003, V64. P75 CAPLUS 

(14) Nea, M; Proc Natl Acad Sci USA 1990, V87, P7S65 CAFLUS 

(15) Kes, W; Rec Adv Phytochea 1990, V24, P2B3 CAPLUS 

(16) Nea, W; Steroida 1988. VS3. P533 

(17) Rahier. A; Analysia of Sterola and Other Biologically Significant Steroids 
1988, P223 

(18) Rodriquez, R; Biochia Biophya Acta 198S, V837, P336 

(19) Shimizu. S; Lipids '1992. V27, P4B1 CAPLUS 

(20) Venice trameah. H; Biochia Biophya Acta 1996, V1299, P313 

(21) Venketrameah, N; Lipids 1996, V31, P373 CAPLUS 

(22) Volkaan, J; Org Geochea 2005. V36, Pi 19 CAFLUS 

(23) Heete, J; Adv Lipid Res 1989, V23. PI IS CAPLUS 

(24) Heete. J; Exp Hycol 19B9. V13. P183 CAPLUS 

(25) Weete. J; Lipida 1997, V32. P1309 CAPLUS 

(26) Zhou, W; J Biol Chea 2006, V281. P6290 CAPLUS 

(27) Zhou, w ; Tetrahedron Lett 1996. V37, P1339 CAPLUS 

REFERENCE 2 

Pull Tffxt 

AN 145:99242 CA 

TI Sterol uptake in Candida glabrata: Rescue of sterol auxotrophic atraina 
AU Bard, Hart in; Sturo, Aaron H.; Pieraon, Charlea A.; Brown. She leak; 

Rogera, Kriatlna M. ; Nabinger. Sarah; Eckstein, James; Barbuch, Robert; 

Lees. N. O.j Howell, Susan A.,- Hazen, Kevin C. 
CS Departoent of Biology. Indiana Univera icy- Purdue Univereity Indianapolia. 

Indianapolia. IN. 46202, USA 
SO Diagnoatic Hicrobiology and Infect ioua Disease (2005), 52(4), 285-293 

CODEN: DMIDDZ; ISSN: 0732-8893 
PB Elsevier inc. 
0T Journal 
LA Engl i ah 

CC 10-2 (Hicrobial, Algal, and Fungal Biocheaiatry) 

AB Candida glabrata is emerging aa a more common and important huaan 

pathogen. It ia lesa susceptible to azole antifungals than Candida 
albicans, thus, posing some unique treatment challenges. Previoualy 
undetected C. glabrata isolates were identified from clin. specimens by 
adding bile to the growth medium. Cholesterol was found to be the 
responsible ingredient in bile. Six bile -dependent isolates were 
characterized and were found to exhibit wild- type equiv. growth when 
provided human or bovine serum or free cholesterol. Sterol profiles of 
the 6 isolates and a C. glabrata matching wild-type strain not requiring 
cholesterol indicated that 2 were defective in squalene epoxidase (encoded 
by the ERG1 gene) activity, 3 were defective in lanoaterol aynthaae 
(encoded by the ERG 7 gene) activity, and the sixth waa defective in heme 
bioayntheaia. All 7 iaolatea produced prof ilea that contained choleaterol 
transported from the media. Becauae Saccharoayces cerevisiae mutants 

5 



unable to synthesize heme will take up exogenous sterol under aerobic 
conditions, heal nulla of C. glabrata and C. albicana were generated and 
teated for growth on ergoaterol media. Only Che C. glabrata heal waa able 
to grow indicating significant differences in exogenoua sterol uptake 
between the 2 organiema. The ability of C. glabrata to replace ergoaterol 
with host sterol may be responsible for its elevated azole reeietence. 

ST sterol; Candida heme 

IT Mutation 

(ERC1 mutants and ERG 7 autants of Candida glabrata clin. isolatea with 
defective equalene cpoxidaae and lanoaterol aynthaae showed exogenous 
cholesterol uptake ability) 
IT Human 

(ERG7 mutants of Candida glabrata clin. iaolatea with defective 
lanoaterol aynthaae showed exogenous choleaterol uptake ability) 

IT Hicroorganisa 

(auxotrophic; exogenoua cholesterol uptake ability of ergoaterol and 
heme auxotropb of Candida glabrata clin. isolates auggeata distinct 
sterol uptake pathway when compared to Candida albicana) 

IT Candida albicans 
Candida glabrata 

(exogenous cholesterol uptake ability of ergoaterol and heme auxotroph 

of Candida glabrata clin. isolatea suggests distinct sterol uptake 

pathway when compered to Candida albicana) 
IT Gene, microbial 

RL: BSU (Biological study, unclaaai f ied) ; BIOL (Biological atudy) 

(heal; exogenous cholesterol uptake ability of ergoaterol and heme 

auxotroph of Candida glabrata clin. iaolatea suggeats diatinct sterol 

uptake pathway when compared to Candida albicana) 
IT Saccharoetycea cerevisiae 

(autants of Saccharoayces cerevisiae with detective heme bioayntheaia 

showed exogenous sterol uptake ability) 
IT Enzymes, biological studies 

RL: BSU (Biological study, unclassified); BIOL (Biological study) 

(aqualene epoxidase; ERG1 mutanta of Candida glabrata clin. iaolatea 

with defective squalene epoxideae showed exogenous cholesterol uptake 

ability) 

IT 9032-71-7, Lanoaterol synthase 

RL: BSU (Biological study, unclaaai f ied) ; BIOL (Biological study) 
(ERG 7 mutanta of Candida glabrata clin. iaolatea with defective 
lanoaterol synthase ahowed exogenous cholesterol uptake ability) 
IT 57-87-4. Ergoaterol S7-B8-5. Choleaterol, biological atudiea 79-63-0. 
Lanoaterol 111-02-4. Squalene 516-79-0. Ergoata-5. 7-dienol 516-66-9, 
Fecoaterol 7200-26-2. Squalene epoxide 7448-02-4. 
4,4-Dimethylzymosterol 14875-96-8, Heme 16910-32-0. Obtusifoliol 
33886-74-7, 14-Hethyl fecoaterol 131721-74-5, 4-Hethyl fecoaterol 
RL: BSU (Biological study, unclassified]; BIOL (Biological study) 

(exogenous cholesterol uptake ability of ergoaterol and heme auxotroph 
of Candida glabrata clin. iaolatea auggeata diatinct sterol uptake 
pathway when compared to Candida albicans) 
IT 16009-13-5, Heain 

RL: BSU (Biological study, unclaaai f ied) ; BIOL (Biological atudy) 

(hem I mutanta of both Candida glabrata and Candida albicans grew well 
with hemin and S-ala supplementation but only C. glabrata hem I 
mutant grew well with ergoaterol supplementation auggeating sterol 
uptake of Candida glabrata) 
RE. CUT 24 THERE ARE 24 CITED REFERENCES AVAILABLE FOR THIS RECORD 

(1) Aaron. K; FEHS Veast Rea 2001. VI. P93 CAPLUS 

(2) Bard. H; Biochem Biophya Rea Commun 1974, V56, P324 CAPLUS 

(3) Brun. S; Antiaicrob Agents Chemother 2003. V47. P84 7 CAPLUS 

(4) Crowley. J; J Bacterid 1998. V180. P4177 CAPLUS 

(5) Dumitru, R; Antimicrob Agents Chemother 2004. V4 8, P23SO CAPLUS 

(6) Gachotte, D; Proc Natl Acad Sci USA 1997, V94. PI 1173 CAPLUS 

(7) Gietz. R; Methoda Enzymol 2002, V350. P87 CAPLUS 

(B) Hazen. K; Diagn Microbiol Infect Dia [in press) 2005 

(9) Hazen. K; J Clin Microbiol 2003. V41. P5623 CAPLUS 

(10) Kurtz, H; Hoi Gen Genet 19B9. V217, P47 CAPLUS 

(11) Landl. K; Yeaat 1996. V12, P6Q9 CAPLUS 

(12) Lewia, T; yeaat 1998, V4 . P93 

(13) Lorenz, R; Antimicrob Agenta Chemother 1990. V34, P1660 CAPLUS 

(14) Mills, P; J Biol Chem 2002, V277, P2406 CAPLUS 

(15) Molzahn, S; J Gen Hicrobiol 1972. V72. P339 CAPLUS 

(16) Horan. Gj Candida and candidiasis 2002, P37 
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(17) Nakayama, H; Antimicrob Agents Chemother 2000, V44, P2411 CAPLUS 

(IB) Pfaller, H; Antiaicrob Agents Chemother 2002, V46, P1723 CAPLUS 

(19) Pierson, C; Hed Hycol 2004, V42, P461 CAPLUS 

(20) Redding, S; J Clin Microbiol 2003, V41, P619 CAPLUS 

(21) Tsai. H; Antimicrob Agents Chemother 2004. V48. P24B3 CAPLUS 

(22) Vanden Boaeche. H; Crit Rev Hicrobiol 1987, vis, P57 MEDLINE 

(23) Vennitsky, J; Antimicrob Agenta Chemother 2004. V48, P3773 CAPLUS 

(24) Wilson, R; J Bacterid 1999. V181, P186B CAPLUS 

REFERENCE 3 
Full Text 

AN 145iS9171 CA 

TI Endoplasmic ret iculum -associated degradation is required for cold 

adaptation and regulation of sterol biosynthesis in the yeaat 

Saccharoayces cereviaiae 
AU Loertscher. Jennifer; Larson, Lynnelle L . ; Hatson, Clinton K. ; Parrish, 

Mark L. ; Pelthauser, Alicia; Sturm, Aaron; Tachibana, Chriatine; Bard, 

Martin; Wright, Robin 
CS Department of Chemistry. Seattle University, Seattle, WA. 9B122. USA 
SO Euka ryot ic Cell (2006), 5(4), 712-722 

CODEN: ECUEA2; ISSN: 1535-977B 
PB American Society for Microbiology 
DT Journal 
LA English 

CC 10-6 (Microbial. Algal, and Fungal Biochemistry) 

AB Endoplasmic reticulum-aasocd. degrdn. (ERAD) mediates the turnover of 

short-lived and aisfolded proteins in the ER aembrane or lumen. In spite 
of its important role, only aubtle growth phenotypes have been assocd, 
with defects in ERAD. We have diacovered that the ERAD proteins Ubc7 
I0ri8). Cuel, and DoalO (Sam4) are required for growth of yeast that 
express high levels of the sterol biosynthetic enzyme, 

3-hydroxy-3-methylglutaryl CoA reductase (HMGR) . Interestingly, the obsd. 
growth defect was exacerbated at low temps., producing an HMGR -de pendent 
cold sensitivity. Yeast atrains lacking UBC7, CUE1, or DOA10 alao 
assembled aberrant karmellae (ordered arrays of membranea surrounding the 
nucleus that assemble when HMGR is expressed at high levela) . However, 
rather than reflecting the accumulation of abnormal karmellae, the cold 
sensitivity of these ERAD mutants was due to increased HMGR catalytic 
activity. Mutations that compromise p rot ea soma 1 function alao resulted in 
cold-sensitive growth of yeast with elevated HMGR, suggesting that 
improper degrdn. of ERAD targets might be responsible for the obsd. 
cold-sensitive phenotype. However, the essential ERAD targets were not 
the yeast HMGR enzymes themselves. The sterol metabolite profile of 
ubc7o cells was altered relative to that of wild-type cells. Since 
Sterol levels sre known to regulate membrane fluidity, the viability of 
ERAD mutants expressing normal levels of HMGR was examd. at low temps. 
Cells lacking UBC7, CUE1, or OOA10 were cold sensitive, suggesting that 
these ERAD proteins have a role in- cold adaptation, perhaps through 
effects on sterol biosynthesis. 
ST sterol biosynthesis Ubc7 Cuel DoalO protein degrdn endoplasmic reticulum; 
ublquitin protein proteaaoae ubiquitination hydroxymethylglutaryl CoA 
reductase Saccharomycea ; cold adaptation Saccharoayces methyl fecoaterol 
dice thy 1 zymosterol lanoaterol fecoaterol squalene zymosterol; episterol 
ergoaterol Saccharoayces cold adaptation endoplasmic reticulum protein 
degrdn 
IT Transport proteins 

RL: BSU (Biological atudy, unclassified); BIOL (Biological study) 

(Cuel (Cab underexpreeaed 1); endoplasmic reticuluo-aasocd. degrdn. is 
required for cold adaptation and regulation of sterol biosynthesis in 
yeast Saccharoayces cerevisiae) 
IT Temperature effecta, biological 

(cold; endoplasmic reticulum-aasocd. degrdn. is required for cold 
adaptation and regulation of aterol biosynthesis in yeast Saccharomycea 
cerevisiae) 
IT Adaptation, microbial 
Endoplasmic reticulum 
Saccharoayces cerevisiae 

(endoplasmic reticulum- assocd. degrdn. is required for cold adaptation 
and regulation of sterol bioayntheaia in yeast Saccharoayces 
cereviaiae) 
IT Sterols 



RL: BSU (Biological study, unclassified); BIOL (Biological study) 

(endoplasmic ret iculum- assocd . degrdn. is required for cold adaptation 
and regulation of sterol biosynthesis in yeast Saccharomycea 
cerevisiae) 

IT Enzymes, biological studies 

RL: BSU (Biological study, unclassified); BIOL (Biological atudy) 

(ubiquit in-conjugating, Ubc7; endoplasmic ret iculum- assocd . degrdn. is 
required for cold adaptation and regulation of aterol biosynthesis in 
yeast Saccharooiyces cerevisiae) 

IT Protein degradation 

(ubiquitination; endoplasmic reticulum-aasocd. degrdn. is required for 
cold adaptation and regulation of sterol biosynthesis in yeast 
Saccharomycea cereviaiae) 

IT 74812-49-0, E3 Ubiquitin ligaae 

RL: BSU (Biological atudy, unclassified); BIOL (Biological study) 

(Doal0/Ssm4; endoplasmic reticulum-aasocd. degrdn. is required for cold 
adaptation and regulation of sterol biosynthesis in yeaat Saccharomycea 
cereviaiae) 

IT 57-67-4, Ergoaterol 79-63-0, Lanoaterol 111-02-4, Squalene 128-13-6. 
Zymosterol 474-68-0, Epiaterol S16-86-9. Fecoaterol 7448-02-4, 
4,4-Dimethylzymosterol 9028-35-7, 3 -Hydroxy- 3 -methylglutaryl CoA 
reductase 131723-74-5. 4 -Methylf ecoaterol 140879-24-9, Proteaaoae 
RL: BSU (Biological study, unclaaaif ied) ,• BIOL (Biological study) 

(endoplasmic reticulum-aasocd. degrdn. is required for cold adaptation 
and regulation of aterol bioayntheaia in yeast Saccharomycea 
cerevisiae) 
IT 60267-61-0. Ubiquitin 

RL: BSU (Biological study, unclassified); BIOL (Biological study) 

(ubiquitination; endoplasmic ret iculum- assocd . degrdn. is required for 
cold adaptation and regulation of aterol biosynthesis in yeaat 
Saccharoayces cerevisiae) 
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CC 11-2 {plant Biochemistry) 

Section cross- reference (a) i 7 

AB Plants biosyntbesize sterols from cycloartenol using a pathway diatinct 

from the animal and fungal route through lanosterol. Described herein are 
genome -mining expts. revealing that Arabidopsis encodes, in addn. to 
cycloartenol synthase, an accurate lanosterol synthase (LSS) -the first 
example of lanosterol synthases cloned from a plant. The coexistence of 
cycloartenol synthase and lanoaterol aynthase implies specific roles for 
both cyclopropyl and conventional sterols in planta. Phylogenetic 
reconstructions reveal that lanosterol synthases are broadly distributed 
in eudicots but evolved independently from those in animals and fungi. 
Novel catalytic motifs establish that plant lanoaterol synthases comprise 
a third catalytically distinct class of lanosterol synthase. 

ST lanosterol biosynthesis 

IT Oene, plant 

RL: BSU (Biological study, unclassified); BIOL (Biological study) 
(CASl; lanosterol biosynthesis in plants) 
IT Gene, plant 

RL i BSU (Biological study, unclassified); BIOL (Biological study) 
(LSS; lanosterol biosynthesis in planta) 
IT Gene, plant 

RL: BSU (Biological study, unclaaa i f ied) ; BIOL (Biological study) 
(LUPi; lanosterol biosynthesis in plants) 
IT Enzyme functional sites 

(active; lanosterol biosynthesis in planta) 
IT Protein sequences 

(homol.; lanosterol biosynthesis in plants) 
IT Arabidopsis tha liana 
Metaboliam, plant 
Protein motifs 

(lanoaterol biosynthesis in plants) 
IT Evolution 

(mol., phylogeny; lanosterol biosynthesis in plants) 
IT 79-63-0, Lanosterol 128-33-6. 5a-Cholesta-8,24-dien-3P-ol 
474-68-0. Sa-Ergosta-7.24{28) -dien-3p-ol 516-79-0, 
Ergoata-5.7-dien-3P-ol 516-85-8, 22E-Ergoata- 5. 7, 9 (11) ,22-tetraen- 
3P-ol 2465-11-4, 22E-Ergoata-7,22-dien-3&-ol 5259-28-9 
7448-02-4. 4,4-Dimethyl-5a-cholesta-8,24-dien-3P-ol 9032-71-7 
, Lanosterol synthase 9075-25-6, Cycloartenol synthase 29560-24-5 
50657-31-3, 22B-Ergosta-5, 8,22-trien-3p-ol 

RL: BSU (Biological study, unclassified); BIOL (Biological study) 
(lanosterol biosynthesis in plants) 
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TI Electronic and structural features of lanoaterol in the 
1 4 a- deme thy lat i on 

AU Cabrera -Vivas, B. M. ; Pineda, Flor P.; Garcia-Hidalgo, Sandra; Melendez, 

P. J.; Reyes-Ortega, Y . ; Ramirez, Juan Carlos 
CS Facultad de Cienciaa Quimicas, Centro de Quimica del Instituto de 

Cienciaa, Benemerita Univeraidad Autonoma de Pueblo, Puebla de Zaragoza, 

72570, Hex. 
SO THEOCHEM (2005). 728(1-3), 7-13 

CODEN: THEODJ ; ISSN: 0166-1280 
PB Elsevier B.V. 
DT Journal 
LA English 

CC 30-30 (Terpenes and Terpenoids) 
Section cross-reference (a) s 22 

AB 14a-Demethylation is the reaction which leads directly to 

norlanoaterol from lanoaterol, and is carried out exclusively by 
lanoaterol atructure. To discover the features which make lanosterol a 
unique mol. able to undergo this deme thy lat ion, the electronic and 
energetic parameters of lanoaterol and other structurally related 
steroids, were calcd. Local and global parameters were analyzed, in order 
to inaight into the reactivity and selectivity of every mol. studied. 
Electrostatic potential maps were used to find differences of selectivity 
in each mol., along with total energy and hardness, discovering the 
differences in reactivity. Lanoaterol shows specific orientation and 
unique shape of electroatatic potential map, which does not appear in 
other structures, except epi lanosterol , because it differs only in the 
orientation of s hydroxyl group, therefore they present many similaritiea 
but many differencea also. For this reason, epilanosterol has a similar 
ahape of electrostatic potential map, but not its orientation. Aoyama et 
al. have found, three essential structural features in lanosterol to be 
demethylated, which generate a specific electrostatic potential map, the 
hydroxyl group on C- 3 , the position of the double bound between CB and C9 
on cycle B, and the aide chain double bond. Our study agrees with some 
biochem. studies, which reveal that there are three key featurea essential 
for substrate recognition by the enzyme P 4 5014DM. We think the preaent 
atudy is an alternative methodol . to find features which are related with 
aome parameters obtained via theor. calcns. 

ST lanosterol deme thy lat ion electrostatic potential energy hardness calcn 

IT Decethylation 

Electrostatic potential energy surface 
Hardness (electronic structure) 
Total energy 

(electronic and structural calcns. of lanosterol in 
1 4a- deme thy 1 at i on) 

IT 79-63-0, Lanosterol 2671-68-3 SS39-04-8, Lanoata- B. 24 -dien- 3 -one 
7408-46-0 7427-64-7 7448-02-4. 140-Demethyl lanosterol 76582-5 
9-7, 3 -Epilanosterol 882493-98-3 BB2493-99-4 8B2494-00-0 
RL: PRP (Properties) 

(electronic and structural calcns. of lanosterol in 
14a-demethylation) 
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TI Aspergillus fumigatus C-5 sterol desaturases Erg3A and Erg3B: role in 

sterol biosynthesis and antifungal drug susceptibility 
AU Alcazar- Puol i . Laura; Mellado. Emilia; Garcia -Effron. Guillermo; Buitrago, 

Maria J.; Lopez, Jordi P.; Grimalt, Joan O.; Cuenca-Eatrella. J. Manuel; 

Rodriguez-Tudela, Juan L. 
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DT Journal 
LA English 

CC 10-2 (Microbial, Algal, and Fungal Biochemistry) 

AB Two erg 3 genes encoding C-5 sterol desaturase enzymes (Erg3A and Erg3B) in 
Aspergillus fumigatus were characterized with respect to their nucleotide 
sequences and null mutant phenotypes. Targeted disruption of the erg3A 
and erg3B genes and a double gene knockout, erg3A- erg3B-. showed that 
they are not essential for A. fumigatus viability. Mutant phenotypes 
clearly showed that ErglB is a C-5 sterol desaturase, but no apparent role 
for £rg3A in A. fumigatus ergosterol biosynthesis was found. Susceptibili 
ty to amphotericin 8 . itraconazole, fluconazole, voriconazole, and 
ketoconazole was not altered in isolatea in which erg3A and erg3B were 
knocked out alone and in combination. 

ST Aspergillus sterol desaturase sequence sterol biosynthesis antifungal 
susceptibility 

IT Gene, microbial 

RL: BSU (Biological study, unclassified); PRP (Properties); BIOL 
(Biological study) 

(erg3A; role of Aspergillus fumigatus C-5 sterol desaturases Erg3A and 
Erg3B in sterol biosynthesis end antifungal drug susceptibility) 
IT Gene, microbial 

RL: BSU (Biological atudy. unclaasi f ied) ; PRP (Properties); BIOL 
(Biological study) 

(erg38; role of Aspergillus fumigatus C-5 sterol desaturases Erg3A and 
ErglB in sterol biosynthesis and antifungal drug susceptibility) 
IT Gene, microbial 

RL: BSU (Biological study, unclassified); PRP (Properties); BIOL 
(Biologicsl study) 

(erg3C; role of Aspergillus fumigatus C-5 sterol desaturases Erg3A and 
Erg 3 a in sterol biosynthesis snd anti fungal drug susceptibility) 
IT Protein sequences 
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(horaol.; role of Aspergillus fumigatus C-S sterol deesturases Erg 3 A and 
ErgJB in sterol biosynthesis and anci fungal drug auaceptibility) 
IT Aspergillus fumigatus 
DMA sequences 
Fungicide resistance 
Protein sequences 

(role of Aspergillus fumigatus C-S sterol desaturases Erg3A and Brg33 
in aterol biosynthesis and antifungal drug susceptibility) 
IT Sterols 

RL: BSU (Biological study, unclassified); BIOL (Biological study) 

(role of Aspergillus fumigatus C-S sterol desaturases Erg3A and Brg3B 
in sterol biosynthesis and antifungal drug auaceptibility) 
IT 861728-58-1 8B172B-60-S 881728-62-7 

RL; BSU (Biological study, unclaeeif ied) ; PRP (Properties); BIOL 

(Biological study) 

(amino scid sequence; role of Aspergillus fumigatus C-S sterol 
desaturaaes ErgJA and ErgJB in sterol biosynthesis and antifungal drug 
susceptibility) 
IT 86172B-S7-0 881728-59-2 6B172B-61-6 

RL: BSU (Biological study, unclassified); PRP (Properties); BIOL 

(Biological study) 

(nucleotide sequence; role of Aspergillus fumigatus C-5 sterol 
desaturases Erg3A and ErgJB in sterol biosynthesis and antifungal drug 
susceptibility) 

IT S7-87-4, Ergosterol 79-63-0. Lanosterol 474-68-0, Episterol 516-8S-8 
1397-89-3, Amphotericin B 6890-88-6, Eburicol 74*8-02-4 142S0-23-8 
21674-20-4. 24-Ethyleholests-S.7,22-trien-3P-ol 23582-83-4 
29SC0-24-5 36680-39-4 41388-21-0, 24 -Me thy lcholesta - 7 , 22 - dien - 30- 
ol 50857-31-3, Lichesterol 65277-42-1, Ketoconazole 64625-61-6, 
Itraconazole 86386-73-4, Fluconazole 137234-62-9, Voriconazole 
RL: BSU (Biological atudy. unclassified); BIOL (Biological study) 

(role of Aspergillus fumigatus C-5 sterol desaturases Erg3A and Erg3B 
in aterol biosynthesis and antifungal drug susceptibility) 

IT 162B74-99-9 

RL: BSU (Biological study, unclassified); PRP (Properties); BIOL 
(Biological study) 

(role of Aspergillus fumigatus C-S sterol desaturases Erg3A and ErglB 
in aterol bioayntheaia and antifungal drug susceptibility) 
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interactions using the spl it-ubiquitin system) 
IT 9029-62-3, Squalene epoxidase 

RL: BSU (Biological atudy, unclassified); BIOL (Biological atudy) 

(EROl; systematic study of yeast sterol biosynthetic protein- protein 
interactions using the spl it-ubiquitin system) 
IT 69403-07-2. Sterol C-14 reductase 

RL: BSU (Biological atudy, unclassified); BIOL (Biological study) 

(ERC24; systematic study of yeaat aterol bioaynthetic protein-protein 
interactions uaing the apl it-ubiquitin system) 
IT 42616-26-2, 4-Methyl Sterol oxidase 

RL: BSU (Biological atudy, uncla'ssif ied) ; BIOL (Biological study) * 
(ERG25; systematic study of yeast sterol biosynthetic protein-protein 
interactions using the split-ubiquitin system) 
IT 130590-42-0, 4a-Carboxysterol-C3 dehydrogenase 

RL: BSU (Biological atudy, unclassified); BIOL (Biological study) 

(ERC26; systematic study of yeast sterol biosynthetic protein-protein 
interactions using the split-ubiquitin system) 
IT 902B-40-4, 3-Keto reductase 

RL: BSU (Biological atudy. unclassified); 8IOL (Biological atudy) 

(ERG27; systematic atudy of yeast sterol biosynthetic protein-protein 
interactions using the split-ubiquitin system) 
IT 52410-46-5, C-8 Sterol isomerase 

RL: BSU (Biological study, unclassified); BIOL (Biological study) 

(ERC2; systematic study of yeast sterol biosynthetic protein-protein 
interactions using the split-ubiquitin system) 
IT 162874-99-9 

RL: BSU (Biological study, unclassified); BIOL (Biological study) 

(ERG3; systematic study of yeast sterol biosynthetic protein-protein 
interactions using the split-ubiquitin system) 
IT 110183-45-4 

RL: BSU (Biological study, unclassified); BIOL (Biological study) 

(ERGS; systematic study of yeast sterol biosynthetic protein-protein 
interactions using the split-ubiquitin system) 
IT 37257-07-1. Sterol C-24 methyltransf eraae 

RL: BSU (Biological atudy. unclaasif ied) ; BIOL (Biological atudy) 

( ERG 6 ; systematic study of yeast sterol biosynthetic protein-protein 
interactiona using the split-ubiquitin system) 
IT 9032-71-7, Lanosterol synthase 

RL: BSU (Biological atudy, unclassified); BIOL (Biological atudy) 

( ERG 7 ; systematic study of yeast sterol biosynthetic protein-protein 
interactions using the split-ubiquitin system) 
IT 9077-14-9. Squalene synthase 

RL: BSU (Biological atudy. unclassified); BIOL (Biological study) 

( ERG 9 systematic atudy of yeast sterol biosynthetic protein -protein 
interactions using the split-ubiquitin system) 
IT 9033-57-2 

RL: BSU (Biological study, unclassified); BIOL (Biological study) 
(Sterol C-24 reductase, ERG4; systematic study of yeast aterol 
biosynthetic protein-protein interactiona uaing the split-ubiquitin 
system) 

IT 57-87-4. Ergosterol 79-63-0. Lanoaterol 111-02-4. Squalene 12B-33-6, 
Zymosterol 474-68-0. Episterol 516-86-9, Fecosterol 7200-26-2, 
Squalene epoxide 744B-02-4. 4 , 4 -Dimethylzyoosterol 29560-24-5 
64284-64-6, 4 , 4 -Dimethyl -Sa-cholests-B . 14 . 24 -t rien-30-ol 
RL: BSU (Biological atudy, unclassified); BIOL (Biological study) 
(systematic study of yeast sterol biosynthetic protein -protein 
interactions using the split-ubiquitin system) 
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AN 144:167035 CA 

TI A systematic study of yeast sterol biosynthetic protein-protein 

interactions using the split-ubiquitin system 
AU Mo, Caiqing; Bard, Martin 

CS Department of Biology, Indiana University- Purdue University Indianapolia. 

Indianapolis, IN, 46202, USA 
SO Biochimica et Biophysics Acta, Molecular and Cell Biology of Lipids 

(2005), 1737(2-3), 152-160 

CODEN: BBMLFG; ISSN: 1388-1981 
PB Elsevier B.v. 
DT Jou ma 1 
LA English 

CC 10-2 (Microbial. Algal, and Fungal Biochemistry) 
Section cross-reference (s) ; 7 

AB Sterol biosynthesis occurs in the ER and moat aterol biosynthetic enzymes 
have transmembrane domains. However, due to difficulties in 
characterizing membrane protein-protein interactions, the nature of the 
sterol biosynthetic complex aa well as in vivo interactions between 
various enzymes have not been described. We employed a split-ubiquitin 
membrane protein yeast two-hybrid system to characterize interactiona 
between sterol biosynthetic proteins. Fourteen bait constructs were 
co- transformed into a reporter yeast strain with 14 prey constructs 
representing all sterol enzymic reactions beginning with the synthesis at 
squalene. Our results not only confirmed several previous interactiona, 
but also allowed us to identify novel interactions. Based on these 
results, ergosterol biosynthetic enzymes display specific protein-protein 
interactions forming a functional complex we designate, the ergosome. In 
this complex, Ergllp, Erg2Sp, Erg27p, and Erg2Bp appear to form a core 
center that can interact with other enzymes in the pathway. Also Erg24p 
and Erg2p. two enzymes that are sensitive to morpholine antifungals, 
appear to interact with one another; however, the profile of protein 
interaction partners appears to be unique. Erg2p and Erg3p. two enzymes 
catalyzing sequential reactions alao appear to have different interaction 
partners. Our results provide a working model aa to how aterol 
bioaynthetic enzymes are topol. organized not only in yeaat but in plant 
and animal systems that share many of these biosynthetic reactions. 

ST sterol biosynthesis enzyme assocn yeast 

IT Proteins 

RL: BSU (Biological atudy, unclassified); BIOL (Biological study) 
(complexes; systematic atudy of yeast sterol biosynthetic 
protein-protein interactiona using the split-ubiquitin system) 
IT Protein-protein interaction 
Ribosome 
Yeast 

(systematic study of yeast sterol biosynthetic protein-protein 
interactions using the split-ubiquitin system) 
IT 60063-87-8, Lanosterol C-14 demethylase 

RL: BSU (Bi61ogical study, unclassified); BIOL (Biological study) 

(ERG11; systematic study of yeast sterol biosynthetic protein-protein 
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Full Text 

AN 142:351946 CA 

TI Disruption of ergosterol biosynthesis, growth, snd the morphological 

transition in Candida albicans by sterol methyltransf erase inhibitors 

contsining sulfur at C-2S in the sterol side chain 
AU Kanagasabai, Ragu; Zhou. Wenxu; Liu. Jialin; Nguyen. Thi Thuy Minh; 

veeramachaneni. Phani; Nes, w. David 
CS Department of Chemistry and Biochemiatry. Texas Tech University, Lubbock. 

TX. 79409, USA 
SO Lipids (2004), 39(B). 737-746 

CODEN: LPDSAP; ISSN : 0024-4201 
PB AOCS Press 
DT Journal 
LA English 

CC 10-5 (Microbial, Algal, and Fungal Biochemistry) 
Section cross -reference (s) : I, 32 

AB The sterol substrate analog 25 - thialanoaterol and its corresponding 

sulfonium salt were evaluated for their ability to serve as antifungal 
agents and to inhibit sterol methyltransf ersse (SMT) activity in Candida 
albicans. Both compds. inhibited cell proliferation, were fungistatic, 
interrupted the yeaat - 1 ike- form to germ- tube -form tranaition, and resulted 
in the accumulation of zymosterol and related A24 -sterols concurrent 
with a decrease in ergosterol, as was expected for the specific inhibition 
of SMT activity. Feedback on sterol synthesis waa evidenced by elevated 
levels of cellular sterols in treated vs. control cultures. However, 
neither farnesol nor squalene accumulated in significant amts. in treated 
cultures, suggesting that carbon flux is channeled from the isoprenoid 
pathway to the sterol pathway with minor interruption or redirection until 
blockage at the C-methylation step. Activity sssays using solubilized C. 
albicans SMT confirmed the inhibitors impair SWT action. Kinetic anal, 
indicated that 25-thialanosterol inhibited SMT with the properties of a 
time -dependent mechanism- based inactivator Ki of 5 uM and apparent 
kinact of 0.013 min-1, whereas the corresponding sulfonium salt was a 
reversible -type transition state analog exhibiting a Ki of 20 nM. The 
results are interpreted to imply changes in ergosterol homeostasis as 
influenced by SMT activity can control growth and the morphol . transition 
in C. albicans, possibly affecting disease development. 

ST Candida aterol methyltransf erase inhibitor thialanoaterol 

IT Candida albicans 
Fungicides 

(disruption of ergosterol biosynthesis, growth, and morphol. transition 
in Candida albicans by sterol methylt ranaf erase inhibitors contg. 
sulfur at C-25 in sterol side chain) 
IT sterols 

RL: BSU (Biological study, unclassified); CPS (Chemical process); PEP 
(physical, engineering or chemicsl process); PRP (Properties); RCT 
(Reectant); SPN (Synthetic preparation); BIOL (Biological study); PREP 
(Preparation); PROC (Process); RACT (Reactant or reagent) 

(disruption of ergosterol biosynthesis, growth, and morphol. transition 
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in Candida albicans by sterol methyl transferase inhibitors contg. 
sulfur at C-25 in sterol side chain) 
IT Enzyme kinetics 

(of inhibition; disruption of ergosterol biosynthesis, growth, and 
norphol. transition in Candida albicans by sterol methyltranaf erase 
inhibitors contg. sulfur at C-25 in sterol side chain) 
IT 57-67-4. Ergosterol 128-33-6. Zymosterol 516-79-0, Brgosta- 5. 7-dienol 
516-66-9. Fecosterol 651-54-7 1715-86-2 5259-26-9, Ergost-8-enol 
6890-6B-6, Eburicol 7448-02-4. 4 , 4 -Dimethylcholesta- B , 24 -dienol 
17105-77-0 26047-31-4 34298-92-5 37257-07-1 56297-93-9 
65982-33-4 224566-30-7 

RLt BSU (Biological study, unclassified); BIOL (Biological atudy) 

(disruption of ergosterol biosynthesis, growth, and morphol, transition 
in Candida albicans by sterol methyltranaf erase inhibitors contg. 
sulfur at C-25 in sterol side chain) 
IT B48945-64-2P 

RL: EST) (Biological study, unclassified); CPS (Chemical process); PEP 
(Physical, engineering or chemical process); PRP (Properties); RCT 
(Resctant); SPN (Synthetic preparation); BIOL (Biological study); PREP 
(Preparation); PROC (Process); RACT (Resctsnt or reagent) 

(disruption of ergosterol biosynthesis, growth, and morphol. transition 
in Candida albicans by sterol methyltranaf erase inhibitors contg. 
sulfur at C-25 in sterol side chain) 
IT 79-63-0, Lanosterol 

RL: BSU (Biological study, unclessif ied) ; CPS (Chemical process); PEP 
(Physical, engineering or chemical process); RCT (Reactant); BIOL 
(Biological study); PROC (Process); RACT (Reactant or reagent) 

(disruption of ergosterol biosynthesis, growth, and morphol. transition 
in Candida albicans by sterol methyl transferase inhibitors contg. 
sulfur at C-25 in sterol side chain) 
IT 648945-66-4P 

RL: BSD (Biological atudy, unclassified); PRP (Properties); SPN (Synthetic 
preparation); BIOL (Biological study); PREP (Preparation) 

(disruption of ergosterol biosynthesis, growth, and morphol. transition 
in Candida albicans by sterol methyltransferaae inhibitors contg. 
sulfur at C-25 in sterol aide chain) 
IT 5672-71-9P 27863-27-0P 846945-62-OP 

RL: CPS (Chemical process); PEP (Physical, engineering or chemical 
process); RCT (Reactant); SPW (Synthet ic preparat ion) ; PREP (Preparation); 
PROC (Process); RACT (Reactant or reagent) 

(disruption of ergosterol biosynthesis, growth, and morphol. transition 
in Candida albicans by sterol methyltransferaae inhibitors contg. 
sulfur at C-25 in sterol side chain) 
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Full Text 
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TI Efficient routes to epimerically-pure side-chain derivatives of lanosterol 

AU Kavteredze, Levan K. ; Manley -Harris , Merilyn; Nicholson, Brian K. 

CS Department of Chemistry. University of Waikato. Hamilton, 3105. N. Z. 

SO Steroids (2004). 69(4). 227-233 

CODEN : STEDAM; ISSN : 0039-1 28 X 
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DT Journal 
LA Eng 1 i ah 
CC 32-7 (Steroids) 

A8 A tech. simple route is described to individual epimers of side-chain 

derivs. of lanoaterol (30-hydroxy- Sa- lanosta- 8 . 24 -diene) . 

Epimerically pure 24, 25-epoxy- , 24 ,25 -di hydroxy- and 24 -broeo-25-hydroxy- 

lanosterol have been prepd. in good yield from com. (50-601) lanoaterol. 

Hypophoaphorous acid was used as a catalyat for the cohalogenat ion of the 

424(25) bond and also for the efficient conversion of 24,25-epoxy- 

and 24 -bromo- 25 -hydroxy lanosterol to epimerically pure 24 (R) or 

24 (S) -24 . 25-dihydroxylanosterols . 
ST lanosterol deriv prepn 
IT 5241-24-7 7448-02-4 

RL: RCT (Reactant); RACT (Reactant or reagent) 
(prepn. of lanosterol derivs.) 
IT 7408-46-0P 7S2996-39-3P 

RLs RCT (Reactant); SPN (Synthetic preparation); PREP (Preparation); RACT 

(Reactant or reagent) 

(prepn. of lanosterol derivs.) 
IT 5241-26-9P 752998-37-1P 75299B-40-6P 7S2998-41-7P 

RL: SPN (Synthetic preparation); PREP (Preparation) 
(prepn. of lanosterol derivs.) 
IT 7S299B-36-0P 752998-36-2P 7S2998-43-9P 

RL: PRP (Properties); RCT (Reactant); SPN (Synthetic preparation); PREP 

(Preparation); RACT (Reactant or reagent) 

(prepn. of lanosterol derivs. and crystal structure) 
IT 752998-42-8P 

RL: PRP (Properties); SPN (Synthetic preparation); PREP (Preparation) 
(prepn. of lanosterol derivs. and crystal structure) 
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A functional cytochrome P4S0 lanosterol I4a-demethylaae CYP51 enzyme 
in the acrosome: Transport through the golgi and synthesis of 
oeiosis-sctivating sterols 

Cotman, M. ; Jezek. D. ; Tacer, K. Fon; Frangez, R. ; Rozoan, D. 

Laboratory for Genetics. Veterinary Faculty, University of Ljubljana, 

Ljubljana. SI-1000, Slovenia 

Endocrinology (2004). 145(3). 1419-1426 

CODEN: ENDOAO; ISSN: 0013-7227 

Endocrine Society 

Journal 

English 

13-1 (Mammalian Biochemist ry) 

Mammalian lanosterol 14a-demethylase (CYPS1) is a microsomal 
cytochrome P 4S0 that demethylates lanosterol to FF-MAS, an oocyte 
moioaio- activating sterol and late intermediate of cholesterol 
biosynthesis. Herein the authors report CYPS1 unequivocally localized to 
acrosomal membranes of male germ cells in mouse, bull, and ram. in which 
it synthesizes FF-MAS in the presence of the acrosomal form of NADP 
reduced- p 4 50 reductase. In the mouse. CYP51 (53 kDa) resides in 
endoplaamic reticulum (ER) and Golgi during all phases of acrosome 
development, indicating an intracellular transport from ERs through the 
Golgi to the acrosome. CYPS1 (50 kDa) also resides on acrosomal membranes 
of bull- and ram-ejaculated sperm. In mouse liver, a S3 -kDa CYPSl is no 
longer detected in trans Golgi, suggesting retrieval back to the ER and no 
further transport to other organelles. Glycosylated high -mol . -mass 
CYPSl -immunoreactive proteins in acrosomal membranes of bull and ram and 
Golgi-enriched fractions of mouse liver indicate that mammalian CYPSls are 
subjected to post-trans lational modifications in the Golgi. In 
conclusion, CYPSl is the first cytochrome P 450 enzyme to be detected on 
acrosomal membranes. It exhibits a unique, cell-type-specific 
intracellular transport that is in agreement with its cell-type-specific 
physiol. role: prodn. of cholesterol in the liver and sterols with 
signaling properties in sperm. Demethylation of lanosterol to PF-MAS by 
the acrosomal lanosterol I4a-demethylase enzyme complex demonstrates 
for the first time the ability of ejaculate sperm to synthesize 
oeiosis-sctivating sterols. 

CYPSl lanosterol demethylase acrosome transport golgi meiosis sctivating 
sterol; NADPH cytochrome P4S0 reductase lanosterol demethylase CYPSl 
acrosome sperm 
Sperm 

(acrosome; functional cytochrome p 4 SO lanosterol 14 a -demethylase 
CYPSl enzyme in acrosome in relation to transport through golgi and 
synthesis of meiosis-activating sterols as evaluated in mouse liver and 
testis) 
Meiosis 

(activating sterols; functional cytochrome P 450 lanosterol 
i4o- demethylase CYPSl enzyme in acrosome in relation to transport 
through golgi and synthesis of meiosis-activating sterols as evaluated 
in mouse liver and testis) 

Demethylation 

Endoplasmic reticulum 

Golgi apparatus 

Post-translational processing 

Reproduction, animal 

Test is 

(functional cytochrome p 450 lanosterol 14a -demethylase CYPSl 

enzyme in scrosome in relation to transport through golgi and synthesis 



of meiosis-activating sterols as evaluated in mouse liver and testis) 
IT Liver 

(hepatocyte; functional cytochrome P 450 lanosterol 
14a -demethylase CYP51 enzyme in acrosome in relation to transport 
through golgi and synthesis of meiosis-activating sterols as evaluated 
in mouse liver and testis) 

IT Biological tranaport 

(intracellular; functional cytochrome P 450 lanosterol 
14a-demethylase CYP51 enzyme in acrosome in relation to transport 
through golgi and synthesis of meiosis-activating sterols as evaluated 
in mouse liver and testis) 

it Sterols 

RL: BSU (Biological study, unclassified) ; BIOL (Biological study) 
(meiosis-activating; functional cytochrome P 4S0 lanosterol 
14a-demethylase CYPSl enzyme in acrosome in relation to transport 
through golgi and synthesis of meiosis-activating sterols as evaluated 
in mouse liver and testis) 
IT Sperm 

(spermatid; functional cytochrome P 4 50 lanosterol 14a- 
demethylase CYPSl enzyme in acrosome in relation to transport through 
golgi and syntheuiB of meiosis-activating sterols as evaluated in mouse 
liver and testis) 
IT S7-68-5. Cholesterol, biological studies 79-62-9. 

24.25-Dihydrolanosterol 79-63-0. Lanosterol 7448-02-4 9039-06-9. 

NADPH cytochrome P4 50 reductase 60063-87-8, Lanosterol 

14a -demethylase 64284-64-6, FF-MAS 4403S6-80-9. Cytochrome P 4S0 

SI 

RL: BSU (Biological study, unclassified); BIOL (Biological study) 
(functional cytochrome p 4 50 lanoaterol I4a-demethylase CYPSl 
enzyme in acrosome in relation to transport through golgi and synthesis 
of meiosis-activating sterols as evaluated in mouse liver and testis) 
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2006:406923 
14S:59171 

Endoplasmic ret iculum-associated degradation is 
required for cold adaptation and regulation of sterol 
biosynthesis in the yeast Saccharomyces cerevisiae 
Loertscher, Jennifer; Larson, Lynnelle L. ; Matson, 
Clinton K. ; Parrish, Mark L. ; Felthauser. Alicia; 
Sturm, Aaron; Tachibana, Christine; Bard, Martin; 
Wright, Robin 

Department of Chemistry. Seattle University. Seattle. 
WA, 98122, USA 

Eukaryotic Cell (2006). 5(4). 712-722 
C0DEN: ECUEA2; ISSN: 1535-9778 
American Society for Microbiology 
Journal 
Engl ish 

Endoplasmic reticulum-assocd. degrdn. (ERAD) mediates the turnover of 
short-lived and mis folded proteins in the ER membrane or lumen. In spit* 
of its important role, only subtle growth phenotypes have been assocd. 
with defects in ERAD. We have discovered that the ERAD proteins Ubc7 
(Qri8), Cuel, and Do* 10 (Ssm4) are required for growth of yeast that 
express high levels of the sterol biosynthetic enzyme. 

3-hydroxy-3 -methylglutaryl CoA reductase (HMCR) . Interestingly, the obsd. 
growth defect was exacerbated at low temps., producing an HMCR -dependent 
cold sensitivity. Yeast strains lacking UBC7, CUEl. or DOA10 also 
assembled aberrant karmellae (ordered arrays of membranes surrounding the 
nucleus that assemble when HMGR is expressed at high levels) . However, 
rather than reflecting the accumulation of abnormal karmellae, the cold 
sensitivity of these ERAD mutants was due to increased HMCR catalytic 
activity. Mutations that compromise proteasooal function also resulted in 
cold-sensitive growth of yeast with elevated HMCR, suggesting that 
improper degrdn. of ERAD targets might be responsible for the obsd. 
cold-sensitive phenotype. However, the essential ERAD targets wore not 
the yeast HMGR enzymea themselves. The sterol metabolite profile of 
ubc7A cells was altered relative to that of wild-type cells. Since 
sterol levels are known to regulate membrane fluidity, the viability of 
ERAD mutants expressing normal levels of HMGR was examd. at low temps. 
Cells lacking UBC7, CUEl. or DOA10 were cold sensitive, suggesting that 
these ERAD proteins have a role in cold adaptation, perhaps through 
effects on sterol biosynthesis. 
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Metabolic flux analysis of the sterol pathway in the 
yeast Saccharomyces cerevisiae 

Maczek, Judith; Junne, Stefan; Nowak. Peter; Ooetz, 
Peter 

Department of Bioprocess Engineering, Institute of 
Biotechnology, Technical University of Berlin. Berlin 
133S5. Germany 

Bioprocess and Biosystems Engineering (2006). 29(4). 
241-252 

CODEN: BBEIBV; ISSN: 1615-7591 

Springer GmbH 

Journal 



* English 

AS The yeast Sa ccharooyces cerevieiae is a useful model system tor examg. the 
biosynthesis of sterols in eukaryotic cells. To investigate underlying 
regulation mechanisms, a flux anal, of the ergosterol pathway was 
performed. A stoichionetric model was derived based on well known 
biochem. of the pathway. The model was integrated in the Software 
COM? P lux which uses a global optimisation algorithm for the estn. of 
intracellular fluxes. Sterol eoncn. patterns were detd. by gas chromatog. 
in aerobic and anaerobic batch cultivations, when the sterol metab. was 
suppressed due to the absence of oxygen. In addn.. the sterol conens. 
were obsd. in a cultivation which was shifted from anaerobic to aerobic 
growth conditions causing the sterol pools in the cell to be filled. From 
time -dependent flux patterns, possible limitations in the pathway could be 
localized and the esterif ication of sterols was identified as an integral 
part of regulation in ergosterol biosynthesis. 
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2006:2063 19 CAPLUS 
14«:40B262 

Lanoaterol biosynthesis in plants 

Koleenikova. Hariya D.; Jtiong, Quenbo; Lodeiro, 

Silvia; Hue, Ling; Ka Cauda, Seiichi P. T. 

Department of Chemistry, Rice University. Houston. TX, 

7700S, USA 

Archives of Biochemistry and Biophysics [2006). 
447(1), 87-95 

COD EN: ABBIA4 ; ISSN: 0003-9861 
Bio, 



Journal 
English 

Plants biosyntheeize sterols from cycloartenol using a pathway distinct 
froei the animal and fungal route through lanoaterol. Described herein are 
genome-mining expts. revealing that Arabidopsis encodes, in addn. to 
cycloartenol synthase, an accurate lanoaterol synthase (LSS)-the first 
example of lanoaterol synthases cloned from a plant. The coexistence of 
cycloartenol synthase and lanosterol synthase implies specific roles for 
both cyclopropyl and conventional sterols in plants. Phylogenetic 
reconstructions reveal that lanosterol synthases are broedly distributed 
in eudicots but evolved independently from those in animals and fungi. 
Novel catalytic motifs establish that plant lanosterol synthases comprise 
a third catalyticelly distinct class of lanosterol synthase. 
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TITLE: Characterizing Sterol Defect Suppressors Uncovers a 

Novel Transcriptional Signaling Pathway Regulating 

Zymosterol Biosynthesis . 
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AB erg26-l [superscript taj cells harbor defects in the 4 (alpha) -carboxysterol- 
C3 dehydrogenase activity necessary for conversion of 4,4- 
dimethylzycxisterol to zymosterol. Mutant cells accumulate toxic 
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4-carboxysterols and are inviable at high temperature. A genetic screen 
aimed at cloning recessive mutations remediating the temperature sensitive 
growth defect haa resulted in the isolation of (our complementation 
groups, etsl-4 terg26- 1 [superscript ts) temperature sensitive suppressor). 
We describe the characterization of etsl-1 and ets2-l. Gaa 
chromatography/aass spectrometry analyses demonstrate that 
erg26-l [superscript ts] etsl-1 and erg26- 1 [superscript ts) ets2-l cells do 
not accumulate 4-carboxysterols, rather these cells have increased levels 
of squalene and squalene epoxide, respectively, etsl-1 and ets2-l cells 
accumulate these same sterol intermediates. Chromosomal integration of 
ERG I ERG 7 at their loci in erg26 - 1 [superscript ts) etal-l and 
erg26-l (superscript ts] and ets2-l mutants, respectively, results in the 
loss of accumulation of squalene and squalene epoxide, re-accumulation of 
4 -carboxyaterols and cell inviability at high temperature. Enzymatic 
assays demonstrate that mutants harboring the etsl-1 allele have decreaaed 
aqualene epoxidase activity, while those containing the eta2-l allele show 
weakened oxidosqualene cyclase activity. Thua. ETS1 and ETS2 are allelic 
to ERG1 and ERG7. respectively. We have mapped mutations within the 
ergl-l/etsl-1 (G247D) and erg7-i/ets2-l (DS30N. V61SE) alleles that 
suppress the inviability of erg26-l (superscript ts) at high temperature, 
and cauae accumulation of sterol intermediates and decreaaed enzymatic 
activities. Finally using ergl-1 and erg7-l mutant strains, we demonstrate 
that the expression of the ERG25/26/27 genes required for zymosterol 
biosynthesis are coordinately transcriptionally regulated, along with ERG1 
and ERG 7 , in response to blocks in sterol biosynthesis. Transcriptional 
regulation requires the transcription factors, Upc2p and Ecm22p. 
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protein-protein interactions using the split -ubiquit in 
system 

AUTHOR(S): Ho, Caiqing; Bard, Martin 

CORPORATE SOURCE: Department of Biology, Indiana University -Purdue 

University Indianapolis, Indianapolis, IN, 46202, USA 

SOURCE: Biochimica et Biophysics Acta, Molecular and Cell 

Biology of Lipids (2005), 1737(2-3). 152-160 
CODEN ! BBMLFO; ISSN: 1388-1981 

PUBLISHER : Elsevier B.V. 

DOCUMENT TYPE: Journal 

LANGUAGE: Engl i ah 

AB Sterol biosynthesis occurs m the ER and most sterol biosynthetic enzymes 
have transmembrane domains. However, due to difficulties in 
characterizing membrane protein-protein interactions, the nature of the 
sterol biosynthetic complex aa well as in vivo interactions between 
various enzymes have not been described. We employed a apl it -ubiquit in 
membrane protein yeast two-hybrid system to characterize interact iona 
between sterol biosynthetic proteins. Fourteen bait constructs were 
co- trans formed into a reporter yeast strain with 14 prey constructs 
representing all sterol enzymic reactions beginning with the synthesis of 
squalene. Our results not only confirmed several previous interact iona , 
but alao allowed us to identify novel interact iona . Based on these 
results, ergosterol biosynthetic enzymes display specific protein-protein 
interactions forming a functional complex we designate, the ergosome. In 
this complex. Ergllp. Erg25p. Erg27p. and Erg2Bp appear to form a core 
center that can interact with other enzymes in the pathway. Also Erg24p 
and Erg2p. two enzymes that are sensitive to morpholine antifungals, 
appear to interact with one another; however, the profile of protein 
interaction partners appears to be unique. Erg2p and Erg3p, two enzymes 
catalyzing sequential reactions also appear to have different interaction 
partners. Our results provide a working model as to how sterol 
biosynthetic enzymes are topol. organized not only in yeast but in plant 
and animal systems that share many of these biosynthetic reactions. 
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TITLE: Disruption of ergosterol biosynthesis, growth, end the 

morphological transition in Candida albicans by sterol 
methyltransf erase inhibitors containing sulfur at C-2S 
in the sterol side chain 

Kanagaaabai , Ragu; Zhou. Wenxu; Liu. Jialin; Nguyen, 
Thi Thuy Minh; Veeramachaneni , Phani; Nes, W. David 
Department of Chemistry and Biochemistry, Texas Tech 
University. Lubbock, TX, 794 09. USA 
Lipids (2004), 39(8), 737-746 
CODEN: LPDSAP; ISSN: 0024-4201 
AOCS Press 
Journal 
English 

The sterol substrate analog 2S-thialanosterol and its corresponding 
sulfonium salt were evaluated for their ability to serve as antifungal 
agents and to inhibit sterol methyltransf erase (SMT) activity in Candida 
albicans. Both compos, inhibited cell proliferation, were fungistatic, 
interrupted the yeast -like -form to germ-tube- form transition, and resulted 
in the accumulation of zymosterol and related 424 -sterols concurrent 
with a decrease in ergosterol, as was expected for the specific inhibition 
of SMT activity. Feedback on sterol synthesis was evidenced by elevated 
levels of cellular sterols in treated vs. control cultures. However, 
neither famesol nor squalene accumulated in significant amts. in treated 
cultures, suggesting that carbon flux is channeled from the isoprenoid 
pathway to the sterol pathway with minor interruption or redirection until 
blockage at the C-methylat ion atep. Activity assays using solubilized C. 
albicans SMT confirmed the inhibitors impair SMT action. Kinetic anal, 
indicated that 25- thialanoaterol inhibited SMT with the properties of a 
time -dependent mechanism- based inactivator Ki of 5 uM and apparent 
kinact of 0.013 min-1, whereas the corresponding sulfonium salt was a 
reversible- type transition state analog exhibiting a Ki of 20 nM. The 
results are interpreted to imply changes in ergosterol homeostasis as 
influenced by SMT activity can control growth and the morphol . transition 
in C. albicans, possibly affecting disease development. 
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Compds. I [Rl, R2 ■ H. (un)branched Cl-6-alkyl, CI -6 -haloalkyl . 
Cl-6-hydroxyalkyl; R1R2 - cyclopentane. cyclohexane ring; R3R4 - bond, 
where RS - H. R6R7 . bond or R6 * R7 . H; R4R5 . bond, where R3 - H. R6R7 
- bond or R6 - R7 - H; R4R6 ■ bond. R3 - RS - R7 . H; R8 » R9 • H; R8R9 ■ 
bond; R10 ■ H, acyl, sulfo, p hoe phono] and methods of regulating the 
meiosis in a mammalian germ cell which method comprises administering an 
effective amt. of the compd. I to a genn cell in need of such a treatment. 
Thus, 4 p-methyl zymosterol (I; Rl » Me. R2 - R5 - R7 ■ R10 - H. R3R4 ■ 
R8R9 • bond) was prepd. from sodium deoxycholate via biotransformation 
with Kluyveromyces bulgaricus. I were tested for their MIS activity (2.7 
MIS units vs. denuded oocytes and 2.9 MIS units vs. cumulus enclosed 
oocytes at 1.2ug/mL; and pos. activity at lOug/mL vs. gonads for 
4,4 -dimethyl zymosterol I (Rl • R2 • Me. R3R4 - R8R9 . bond. R5 - R7 . R10 
■ H) ] . 
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7-Dehydrocholesterol ar its metabolites are manufd. in transgenic 
microorganism* expressing foreign genes for enzymes of steroid metab. 
Furthermore, the invention concerns nucleic acid constructs, as well as 
genetically changed organisms needed for prodn. of genetically changed 
organisms, in particular yeasts. A series of integrating expression 
constructs carrying Saccharomycee cerevisiae or mouse genes for enzymes of 
steroid metab., including 48. 7 isomeraae, AS deaaturase and 



A24 reductase* were constructed and introduced into a yeast host. 
Several different combination* of these genes were expressed in * 
Saccharomyces cerevisiae. Qual. change* in patterns of ateroid 
biosynthesis were obad. with different combination of genes with n< 
•teroida appearing in the hoat*. 
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AB A method for increasing the yield of zymosterol or its metabolites 

(anabolic or catabolic) in a transgenic microorganism is described. The 
yield is increased by increasing the levels of lanoaterol demethylaae and 
HMG CoA reductase activity in the cell. Overexpression of a gene for a 
truncated HMG CoA reductase in Saccharomyces cerevisiae using the promoter 
of the ADH ale. dehydrogenase gene resulted in a 90 -fold increase in 
equalene yields. Yields of several sterols were increased by 20-250*. 
The yield of ergosterol waa not affected. Addnl. overexpression of the 
ERGl lanoaterol demethylaae gene using the same promoter increased the 
yield of ergosterol and lowered yields of squalene and lanosterol. 
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mycobacterial ateroids and cloning of the first 
bacterial 2 , 3 <S) -oxidosqualene cyclase from the 
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AUTHOR(S): Bode, Helge Bjorn; Zeggel, Bemd; Silakowski, Barbara; 

Wenzel, Silke C; Reichenbach, Hans; Muller, Rolf 

CORPORATE SOURCE: GBF - Geaellschaft fur Biotechno log i ache Forschung, 

Abteilung NBI/MX, Braunschweig, 38124, Germany 

SOURCE: Molecular Microbiology (2003), 47(2), 471-481 

CODEN : MOM I EE; ISSN: 0950-382X 

PUBLISHER: Blackwell Science Ltd. 

DOCUMENT TYPE: Journal 

LANGUAGE: English 

AB Steroids, such as cholesterol, are synthesized in almost all eukaryotic 
cells, which uae these triterpenoid lipids to control the fluidity and 
flexibility of their cell membranes. Bacteria rarely synthesize such 



tetracyclic compds. but frequently replace them with a different claas of 
triterpenoid*. the pentacyclic bopanoida. The intriguing mechanisms 
involved in triterpene biosynthesis have attracted much attention, 
resulting in extensive studies of aqualenehopene cyclase in bacteria and 
IS) -2, 3 -oxidosqualene cyclases in eukarya. Nevertheless, almoat nothing 
is known about steroid biosynthesis in bacteria. Only three 
steroid- synthesizing bacterial species have been identified before this 
study. Here, we report on a variety of aterol -producing myxobacter is . 
Stigmatella aurantiaca is ahown to produce cycloartenol , the well-known 
first cyclization product of steroid biosynthesis in plants and algae. 
Addnl., we describe the cloning of the firat bacterial ateroid 
biosynthesis gene, caa. encoding the cycloartenol synthase (Caa) of S. 
aurantiaca. Hutanta of ess generated via aitedirected mutagenesis do not 
produce the compd. They show neither growth retardation in comparison 
with wild type nor any increase in ethanol sensitivity. The protein 
encoded by cas is most similar to the Cas proteina from several plant 
species, indicating a close evolutionary relationship between 
myxobacter ial and eukaryotic ateroid biosynthesis. 
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AB Despite genes of the sterol methyl -oxidase component (SMO) of the 

sterol -C4-deaethylation multienzymic complex have been identified in a 
variety of organisms and the key role played by SMO in yeast sterol 
biosynthesis, the enzymol . properties of yeast SMO have not been 
investigated. An enzymic assay for measuring specifically sterol 
4u-methyl-oxidase activity in Saccharomyces cerevisiae haa been 
developed for the first time by using [14CJ - 4 , 4 -dimethyl - zymosterol as 
substrate. It allowed enzymically formed C4 mono- and di -demethylated 
products to be characterized as well as two novel C'< -hydroxymethyl - 
zymosterol derivs. to be identified as immediate oxidative metabolites by 
the yeast 4 . 4 -dimethyl - zymosterol 4a-methyl -oxidase (ScSMO) . The 
properties of microsomal ScSMO have been established with respect to 
cof actor requirements and kinetics and the substrate selectivity examd. 
with a no. of 4 , 4 -dimethyl - and 4a-methyl-sterols . Remarkably, 
ScSMO showed very low activity with 24 -methylene-24 -dihydrocycloartenol , 
the natural substrate of maize 4 , 4 -dimethyl - sterol -C4 -methyl -oxidase . 
Conversely, maize sterol-C4-methyl-oxidases showed extremely reduced 
activity with the natural substrate of ScSMO. The previously described 
antifungal agent, 6-amino-2-n-pentylbenzothiazole waa shown to directly 
inhibit the microsomal ScSMO activity in vitro. The yeast system waa more 
than S00 times more sensitive to this deriv. than the maize systems. 
These distinct substrate specificities and inhibitor sensitivities between 
yeast and plant eterol-4a-methyl -oxidases probably reflect diversity 
in the structure of their active sites in relation to the distinct aterol 
biosynthetic pathways. 
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AB The sterol compn. of Pneumocystis carinii, an opportunistic pathogen 

responsible for life- threatening pneumonia in immunocompromised patients, 
was detd. Our purpose was to identify pathway- specific enzymes to impair 
using sterol biosynthesis inhibitors. Prior to this study, cholesterol 
(ca. 60% of total sterols), lanoaterol, and several phytosterols common to 
plants (sitosterol and campesterol) were demonstrated in the fungus. In 
this investigation, we isolated all the previous sterols and many new 
compds. from P. carinii by culturing the microorganism in 
steroid- immunosuppressed rats. Thirty-one sterols were identified from 
the fungus (total sterol • 100 fg/cell), and seven sterols were identified 
from rat chow. Unusual sterols in the fungus not present in the diet 
included, 24 (28) -methylene lanosterol , 24 (28) E-ethylidene lanoaterol, 
24 (28)Z-ethylidene lanosterol, 24(J-ethyllanosta-2S (27) -dienol , 
24B-ethylcholest-7-enol, 240-ethylcholesterol , 
24p-ethylcholesta-5,25(27) -dienol, 24-methyllanosta-7-enol, 
24-methyldesmosterol, 24 (28) -methylenecholest-7-enol , 240- 
methylcholest-7-enol , and 24p-methylcholesterol . The structural 
relationship of the 24-alkyl groups in the sterol side chain were 
demonstrated chromatog. relative to authentic specimens, by MS and 
high-resoln. 1H NKR . The hypothetical order o£ these compds. poses 
multiple phytosterol pathways that diverge from a common intermediate to 
generate 24p"-Me or 2*p-Et sterols. Formation of 

24 (2B)E-Ethylidene lanosterol is considered to form an interrupted sterol 
pathway. Taken together, operation of distinct sterol methyl transferase 
(SMT) pathways that generate 24{J-alkyl sterols in P. carinii with no 
counterpart in human biochem. suggests a close taxonomic affinity with 
fungi and provides a basis for mechanism-based inactivation of SMT enzyme 
to treat Pneumocystis pneumonia. 
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Sterol and fatty acid composition of Candida 
lusitaniae clinical isolates 

Peyron, P.; Pavel, A.; Calaf, R. ; Michel -Nguyen, A.; 
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Journal 
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The sterol and fatty acid ccctpns. of four amphotericin B- resistant and of 
two amphotericin B-auacept ible Candida lusitaniae clin. isolates were 
detd. A flow cytof luorometric susceptibility teat (PCST) with a membrane 
potent ial -sensitive cat ionic dye was used as a complement to the 
conventional method for selecting the isolates. Compared to auaceptible 
isolates, resistant ones showed a greatly reduced ergosterol content and 
changes in sterol compn., consistent with a defect in o8-»7 
isomerase. Within each group, no correlation between the sterol or fatty 
acid pattern or compn. and both the degree of in vitro susceptibility and 
PCST MIC was found. 
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The Effect of the erg26-l Mutation on the Regulation 
of Lipid Metabolism in Saccharomyces cerevisiae 
Baudry K. ; Swain E. ; Rahier A.; Germann M. ; Batta A.,- 
Rondet S.; Mandala S.; Henry K. ,* Tint G.S.; Edlind T-; 
Kurtz M . ; Nickels Jr. J.T. 

J.T. Nickels Jr.. 215 N. 15th St.. Philadelphia. PA 
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Journal of Biological Chemistry, 120 APR 2001), 276/16 
(12702-12711), 61 reference(s) 
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Journal; Article 
United States 
English 
English 
BIOTECHNO 

A temperature- sensitive Saccharomyces cerevisiae mutant harboring a 
lesion in the ERG26 gene has been isolated. ERG26 encodes 
4a-carboxyaterol-C3 dehydrogenase, one of three enzymatic 
activities required for the conversion of 4 , 4 -dimethylzymosterol to 
zymosterol. Gas chromatography/mass spectrometry analyses of sterols in 
this mutant, designated erg26-l, revealed the aberrant accumulation of a 
4-methyl-4-carboxy zymosterol intermediate, as well as a novel 
4-carboxysterol . Neutral lipid radiolabel ing studies showed that erg26-l 
cells also harbored defects in the rate of biosynthesis and steady-state 
levels of mono-, di-, and triglycerides. Phospholipid radiolabel ing 
studies showed defects in the rate of biosynthesis of both phosphatidic 
acid and phosphatidyl inositol . Biochemical studies revealed that 
microsomes isolated from erg26-l cells contained greatly reduced 
4a-carboxysterol -C3 dehydrogenase activity when compared with 
microsomes from wild type cells. Previous studies have shown that loss of 
function mutations in either of the fatty acid elongase genes SUR4/EL03 
or FEN1/GNS1/EL02 can "by-pass* the essentiality of certain ERG genes 
(Ladeveze, V., Marcireau, C. , Delounne, D. , and Karst. F. (1993) Lipids 
28, 907-912; Silve, S., Leplatois, P., Josse, A., Dupuy, P. H-. Lanau, 
C, Kaghad, M. , Dhers, C, Picard, C, Rahier, A., Taton. M.. Le Fur. O., 
Caput, D. , Ferrara, P., and Loison, G. (1996) Mol . Ceil. Biol. 16, 
2719-2727) . Studies presented here have shown that this 
sphingolipid-dependent "bypass* mechanism did not suppress the essential 
requirement for zymosterol biosynthesis. However, studies aimed at 
understanding the underlying physiology behind the temperature- sensitive 
growth defect of erg26-l cells showed that the addition of several 
antifungal compounds to the growth media of erg26-l cells could suppress 
the temperature-sensitive growth defect. Fluorescence microscopic 
analysis showed that GFP-Erg26p and GFP-Erg27p fusion proteins were 
localized to the endoplasmic reticulum. Two-hybrid analysis indicated 
that Erg25p, Erg26p, and Brg27p. which are required for the biosynthesis 
Of zymosterol, form a complex within the cell. 
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AUTHOR(S): Gachotte, D. ; Eckstein. J.; Barbuch, R . ; Hughes, T.,- 

Roberca, C; Bard. M. 
CORPORATE SOURCE: Department of Biology, Indiana University- Purdue 

University Indianapolis. Indianapolis, IN. 46202. USA 
SOURCE : Journal of Lipid Research (2001), 42(1), 150-154 

CODEN: JLPRAW; ISSN: 0022-2275 
PUBLISHER: Lipid Research, Inc. 

DOCUMENT TYPE: Journal 
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AB The ERG28 gene was originally identified by microarray expression 

profiling as possibly involved in the Saccharomyces cerevisiae sterol 
pathway. Microarray analyses suggested that the transcription pattern of 
ERG2B closely followed that of genes involved in aterol synthesis. ERG28 
was also found in Schizosaccharomyces pombe and Arabidopsis as well as 
humans, and in the latter was shown to be highly expressed in adult testis 
tissue. All four proteins contain potential transmembrane domain(s). Gas 
chromatog. -mass spectrometry anal, of an ERG28-deleted S. cerevisiae 
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■train (which is slow growing but not auxotrophic (or ergosterol) 
indicate* a lesion in sterol C-4 demethylat ion. Sterol profiles indicate 
accumulation of 3-keto and carboxylic acid sterol intermediates, which are 
involved in removing the two C-4 Me groups from the sterol A ring. 
Similar intermediates have previously been demonstrated to accumulate in 
erg26 (sterol dehydrogenase/decarboxylase) and erg27 (3-ketoreductaae) 
mutants in yeast. He speculate that the role of the Erg26 protein 
(Erg28p) may be either to tether Erg26p and Erg27p to the endoplasmic 
reticulum or to facilitate interaction between these proteins. 
REFERENCE COUNT : 23 THERE ARB 23 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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The present invention relates to the use of a new principle for improving 
the viability and pregnancy potential of oocytes and pre-embryas obtained 
in connection with in vitro fertilization and pra -embryo transfer 
treatment. More specifically, improvement by raising the content of 
Meiosis Activating Sterols (MAS) in the medium where the in vitro 
fertilization takes place. This is achieved by exposing and culturing one 
or more oocytes with spermatozoa in a culture medium comprising at least 
one meiosis activating sterol (MAS), a MAS analog, and/or an additive or 
additives capable of endogenous stimulation of the accumulation of at 
least one MAS. Preferred additives are FSH and EGF. 
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The invention concerns the prodn . of ergosterol in yeast by constructing 
plasmids with the ergosterol biosynthesis genes; transformation, 
expression of the genes in yesst cells, fermn.; and isolation of 
ergosterol and its intermediates in chromatog. columns. Plasmids are 
constructed contg. single genes or their combination. The following genes 
are involved: t-HMG, coding for HMG-Co-A- Reductase; ERG9. coding for 
squalene synthetase; SAT1, coding for Acyl-CoA: Sterol -acetyl transferase; 
and ERG1, coding for squalene epoxidase. A DNA sequence coding for tKMG 
was amplified from genomic DNA of Saccharomyces cereviaiae using tHMG- 5 ' 
and tHMQ-3 • primers. The DNA fragment was inserted into the pl)Cl9 cloning 
vector; the pUC19-tHMG plasmid was isolated, ligated with yeast expression 
vector pPT2b. The obtained pPT2b-tHMG vector contained the ADH1 promoter, 
the tHMG fragment and the TRP1' terminator; it was cleaved at the EcoRV and 
Nrul site; the fragment contg. the middle part of ADH1, tHMG and TRP1 
terminator was inserted into in the YEpl3 yeast vector. The resulting 
YEpH2 vector included the tetracycline resistance gene, the middle part of 
the ADH1 promoter, the tKMG and the TRP1 terminator; it was inserted into 
the YDpU vector resulting YDpUH2/12; ligated to the kanamycin resistance 
gene; the result was the YDpUHK3 construct. The S. cereviaiae AH22 strain 
was transformed with the construct; resulting in an integration at the 
URA3 gene locus. Transformed yeast cells underwent FQA selection; the 
uracil auxotrophic strain AH22/tH3ura8 was isolated that contained the 
tKMGl expression cassette in chromosomal integration at the URA3 gene. 
Fermn. of the transformed yeast resulted increased HMG-CoA- reductase 
activity; increased squalene and ergosterol prodn. compared to the 
non- trans formed AH22 cells. Similar procedure resulted the transformed * 
AH22/pADL-SATl yeast cells that contained the SAT1 gene in the pADL-SAtl 
expression vector. Fermn. of the AH22/pADL-SATl resulted in no squalene 
and increased ergosterol compared to the non -trans formed strain. The 
. pADL-SAt 1 expression vector was inserted into transformed AH22/tH3ura8 
cells; the resulting AH22/tH3uraB/pADL-SATl yeast cells produced 5.54 0 
wt./wt.l ergosterol compared with 3.798 wt./wt.t produced by the 
AH22/tK3ura8 (expressed in % of yeast dry mass). The optimum uracil 
concn. in the culture medium was 20 ug/mL. Varying the culture media 
compn., the concn. of the intermediates changes; thus different concns. of 
lanosterol, 4 , 4 -dimethylzymosterol , zymosterol, ergost-7-enol, and 
ergosta-5, 7-dienol were obtained. The AH22/tH3ura8/pADL-SATi strains 
produced mainly lanosterol and 4 , 4 -dimethylzymosterol as intermediates. 
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Steroids I [Rl. R2 - H. (un) substituted alkyl; R1R2 ■ alkylene; R3R4, 
R4R5, R4R6, R6R7 - bond, the others • H; R8, R9 • H; R8R9 - bond; R10 - H, 
acyl sulfonyl, phosphonyl] were prepd. or extd. from bull teates or human 
follicular fluid for use in stimulating meiosis. Thus, 
4.4-dimethylcholesta-8, 14-dien-3P-ol was converted to its benzoate, 
reduced with BH3, dehydrated and debenzoylated to give 
4.4-dimethylcholest-8-en-3fl-ol which showed meiosis-st imulat ing 
activity. 
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Combined action of a fluorescent brightening agent and 
polyoxyethylene alkylalcohol ether on yeast 
Sugihara, Toshiharu 

Pac. Educ, Gifu Univ., Gifu, 501-11, Japan 
Nippon Kasei Gakkaishi (1992), 43(3). 207-14 
CODEN: NKGAEB; ISSN: 0911-5227 
Journal 
English 

The influence of the fluorescent bright ener, di-Na 4.4'- 

bi*phenylureidostilbene-2,2'-disulfonate (I), on Saccharomycea cereviaiae 
yeast was investigated in the presence of a series of polyoxyethylene 
alkyl ethers (POEs) . The nonionic surfactants changed the action of I on 
the yeast depending on their nature. Hydrophobic surfactants with I 
decreased more the growth of the yeast and the rate of surviving cells 
sfter incubation than with I alone, which waa accompanied by stronger 
inhibition of sterol biosynthesis and of enzymes related to the 
electron-transport procesa. Extracellular enzymes were greatly enhanced 
in the presence of hydrophobic surfactants snd I. On the other hand, the 
surfactants with low hydrophobic ity exhibited the opposite action in 
reducing the influence of I on the biol. procesaea in yeast. POEs had 
little effect on yeast. The effects of POE and I on the biochem. 
processes of yeast correlsted well with the hydrophi lie- lipophilic balance 
(HLB) of the surfactants. This phenomenon is interpreted in terms of the 
change in interaction of I in POE micelles with yeast, and is supported by 
data on adsorption isotherms of FBA to yeast in the presence of POE . 
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Ergosterol depletion and 4 -methyl sterols accumulation 
in the yeast Saccharomyces cereviaiae treated with an 
ant i fungal , 6-amino-2-n-pentylthiobenzothiazole 
Kuchta, Tomas; Bartkova. Katrine; Kubinec. Robert 
Food Res. Inst., Modra. CS-90001. Czech. 
Biochemical and Biophysical Pesearch Communications 
(1992). 189(1). 8S-91 
CODEN: BBRCA9; ISSN: 0006-291X 
IENT TYPE: journal 
IAGE: English 

In Saccharomyces cerevisiae treated with 6-amino-2-n- 

pentylthiobenzotbiazole, levels of ergosterol and other 4 -desoethyl sterols 
were significantly reduced. Major sterols in treated yeast were 
lanosterol, 4 , 4 -dimethylzymosterol , 4 -methyl zymosterol, and 
4-methylfecosterol. A hypothesis that the antifungal agent inhibits 
sterol demethylation at C-4 and forces biosynthesis to a blind pathway 
ending in 4-methylfecosterol is presented. 
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Synthesis of zymosterol, fecosterol, and related 
bioaynthetic sterol intermediates 

Dolle, Roland E . ; Schmidt. Stanley J.; Erhard. Karl 
F.; Kruse. Lawrence I. 

Dep. Med. Chem. , Smith Kline and French Res. Ltd., The 
Prythe/welwyn/Hertfordahire. AL6 9AR. UK 
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The prepne. of zymosterol II, R » H) , fecosterol III, R ■ H) , and related 
compds. I (R - He) and III (R . H. Me) are deacribed in detail. 



U ANSWER 22 OF 40 
Full Tl« 
ACCESSION NUMBER : 
DOCUMENT NUMBER : 
TITLE : 



CAPLUS COPYRIGHT 2007 ACS on STN 



AUTHOR (S) : 
CORPORATE SOURCE 
SOURCE: 



1986:530460 CAPLUS 
105:130460 

Dimorphism-associated variations in the lipid 
composition of Candida albicans 

Ghannoua. M. A.; Janini, 0.; Khamis. L . ; Radwan. S. S. 
Dep. Boc. Microbiol., Kuwait Univ.. Kuwait, Kuwait 
Journal of General Microbiology (1986), 132(8), 
2367-75 
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tENT TYPE: Journal 
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Yeast and mycelial forma of C. albicana ATCC 10231, growing together in 
12-h and in 96 -h cultures, were sepd. and their lipids were extd. and 
characterized. The total lipid content of the yeast Coras was always 
lower than that of the mycelial forms. In 12-h cultures the lipids from 
the 2 morphea 1. forms consisted mainly of polar compds., viz. phospholipids 
and glycolipids. In 96 -h cultures both the yeast and mycelial forms 
accumulated substantial emts. of apolar compds., mainly steryl esters and 
triacylglycerola. The mycelial forms were more active than the yeast 
Corns in this respect. Major diCCerences in the lipid compn. between the 
2 morphol. forms involved the contents of sterols and complex lipids that 
contain sterols. As a rule, the yeast lipids contained much larger 
proportions of free sterols than the mycelial lipids. However, the 
mycelial lipids contained several times more sterols than the yeast forms 
but bound as steryl glycosides, esterified steryl glycosides, and steryl 
esters. Steryl glycosides and esterified steryl glycosides occurred in 
yeast lipids only in traces, if. at all. The major steryl glycoside in the 
mycelial forms was unequivocally identified as cholesteryl mannoside. At 
both phases of growth the apolar and polar lipid fractions from the 
mycelial forms contained higher levels of polyunsatd. Catty acids (18:2 
and 18:3), but lower levels of oleic acid (18:1) than the corresponding 
fractions from the yeast forms. The lipid content and compn. of 12-h and 
96-h yeast and mycelial forms of C. albicana KCCC 14172, a clin. isolate. 



.were almost identical with those of C. albicans ATCC 10231. 
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Amphotericin B sction on the sterol composition of 
Kluyveromyces bulgaricus and Kluyveromycee lactis 
Coulon, J. ; Hakkou. A.; Mpona-Minga. M.j Bonaly. R. 
Lab. Biochim. wicrob., Fac. Sci . Pharm. Biol., Nancy, 
54001. Fr. 

Canadian Journal of Microbiology (1986). 32(9), 738-42 
COOEN: CJMIAZ; ISSN: 0008-4166 
Journal 
French 

AB The degree of sensitivity of the yeasts K. bulgaricus and K. lactis to 
amphotericin B is linked to a difference in the sterol compn. of their 
membranes. No direct proportionality was found between sensitivity and 
the quantity of sterols present. At sublethal doses, amphotericin 6 
perturbed sterol synthesis, resulting in ergosterol precursor 
accumulation. An ergosterol pathway is proposed for Kluyveromyces. 
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Inhibition of ergosterol biosynthesis in Seccharomyces 
cerevisiae and Ustilago maydis by tridemorph, 
f enpropimorph and fenpropidin 

Baloch, Roobina I.; Mercer. E. Ian; Wiggins. Thomas 
E. ; Baldwin. Brian C. 

Dep. Biochem. Agric. Biochem.. Univ. Coll. Wales. 

Aberystwyth/Dyfed. SV23 3DD, UK 

Phytocheraistry (Elsevier) (1984), 23(10). 2219-26 
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The structurally related fungicides tridemorph (I), f enpropimorph (II), 
and Cenpropidine (III) inhibited sterol A14-reductase and 48 
~* A7- isomers ee during ergosterol biosynthesis in 

Seccharomyces cerevisiae and Ustilago maydis. However, although the 3 
fungicides inhibit both enzymes. I inhibits the A8- 
47-isomerase better than A14 - reductase while the reverse is 
true for 1 1 z and to a lesser extent for II. 
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Where do morpholir.es inhibit sterol biosynthesis? 
Baloch, R. I.j Mercer, E. I.j Wiggins, T. E. ; Baldwin, 
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Morphol ine fungicides block both A3 ->A7- isomer izsat ion and the 
A14-redn. steps during ergosterol biosynthesis in fungi, as shown by 
studies in Saccharomycea cerevisiae and Ustilago maydis. using tridemorph 
(81412-43-3). fenpropimorph (67306-03-0) and fenpropidin [67306-00-7]. 
However, tridemorph inhibits the A3->A7- isomerase better than 
the A14- reductase, whilst the reverse is true Cor fenpropidin and to 
a lesser extent for fenpropimorph. 
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The separation of sterol intermediates in cholesterol 
biosynthesis by high pressure liquid chromatography 
Hansbury, Elizabeth; Scallen, Terence J. 
Sch. Med., Univ. New Mexico, Albuquerque, NM, 87131, 
USA 
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A 3 -step procedure was applied to the sepn. of sterol intermediates formed' 
from [14Clmevalonate by normal rat hepatocyte culture cells. In step (1) 
a short gravity- flow ailicic acid column (1.2 x 6.5 cm) seps. the 
incubation products into 4 classes consisting of (A) equalene ♦ squalene 
oxide. (B) Me sterol precursors. (C) C27 sterols, and (D) polar compds. 
In step (2), the components of classes (B) and (C) are further resolved by 
reverse -phase high-pressure liq. chromatog. (reverse- phase HPLC) on a 
uBondapak-C18 column. In step (3), (after acetylat ion) , HPLC on a 
uPorasil column of peaks obtained from Step (2) is conducted. Step 3 
resolves mixta . which may be present in peaks resulting from step (2) . 
Relative retention time (RRT) factors for several functional groups 
encountered in sterol intermediates in cholesterol biosynthesis were detd. 
Cor both reverse-phase and silicic acid HPLC systems. Use of these 
functional group factors allows the calcn. of a predicted RRT for a 
variety of structural possibilities. The HPLC techniques utilize single 
columns, isocratic solvent systems, comparatively short (<30 min) elution 
times, and the 3-step procedure is capable of resolving complex mixta, of 
sterol intermediates. 
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1979:534758 CAPLUS 
91:134758 

The efCecta of the hypocholesteremic i . 

3p- (0-dimethylaminoethoxy) -androat-S-en-17- 
one on the sterol and steryl ester composition of 
Saccharomycea cerevisiae 

Field, Ruth B-; Holmlund, Chester B . ; Whittaker. Noel 
P. 

Dep. Chem., Univ. Maryland, College Park. MD. 20742, 

Lipids (1979), 14(8), 741-7 
CODEN : LPDSAP; ISSN: 0024-4 201 
Journal 
English 




When yeast was grown in the presence of 10-4M 3p- lf$- 
dimethylaminoethoacyJandroat-S-en- 17-one (I) [7635-03-2J, 
2,3;22.23-dioxidoaqualene (31063- 19-1] accumulated. Total free sterol 
was reduced by -301. whereas almost no steryl esters were found. 
The same drug at lower concn. (3 * 10-6H) cauaed a alight increase 
in steryl ester prodn.. and a 24% redn. in free sterol content. The 
marked accumulation of ergosta-S, 7, 22 . 24 (28) • tet raen- 3|}-ol 
(7720-30-1) with 3 x 10-6M I indicated that the C24-26 reductase is 
esp. sensitive to the action of the drug. 
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1979:402273 CAPLUS 
91:2273 

Azasterol inhibitors in yeast. Inhibition of the 
A24 -sterol methyl trans feraae and the 
24 -methylene sterol A24 (28) - reductase in sterol 
mutants of Saccharomyces cerevisiae 
Pierce, A. M.j Unrau, A. M. ,- Oehlschlager, A. C; 
Woods. R. A. 

Dep. Chem., Simon Eraser Univ., Burnaby, BC, V5A 1S6, 
Can. 

Canadian Journal of Biochemistry (1979), 57(3), 201-8 
CODEN: CJBIAE; ISSN: 0008-4018 
DOCUMENT TYPE: Journal 
LANGUAGE : English 

AB The effects of several monoezasterols on sterol biosynthesis were examd. 

in the ergosterol -def icient mutants erg2, erg3, and ergs of S. cerevisiae. 
When the mutants were aerobically cultured in the presence of 1 uM 
23-szacholesterol, the 24-methylene sterol A24 (28) - reductase was 
essentially blocked and the immediate A24 ( 28 ) -unsatd . precursor of 
the final aterol metabolite in each resp. erg strsin was found to 
accumulate. Total sterol prodn. was enhanced in the cultures growr 
presence of l UM 23-azacholesterol . In cultures which were grown in 
the presence of 1 uM 2S-azacholeaterol. which effectively blocked the 
A24 -sterol methyltrensf erase, all 3 erg strains accumulated 
zymosterol as the major aterol component with lesser quantities of 
predicted terminal sterols. Mutant erg2 (block at 
AB-»A7 tienenie) grew poorly in the presence of 1 uK 

2S-azacholesterol and produced low levels of choleata-5. 8. 24-trienol and 
choleata-S,8.22.24-tetraenol. which were isolated and characterized. 
Compared with controls, erg2 treated with 1 uM 23-azacholesterol 
produced increased amts. of ergosta -S , 8, 22. 24 (28) -tetraenol , which was 
hitherto unidentified as a yeast sterol. In ergs (block at 
A22 -dehydrogenase) treatment with 1 um 2S-azacholestanol 
effectively blocked the A24 -sterol methyltrensf erase and resulted in 
increased total sterol prodn. Choleata-5, 7, 24-trienol accounted for 27-91 
of the sterol pool in 2S -azasterol inhibited ergS cultures. The 
25 -azaaterol- inhibited ergS mutant thus provides a source of 
chol est a -5, 7, 24-trienol, a potential provitamin D3 aubstitute. 
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Journal 
English 

AY 9944-Triparanol.zuclomiphene mixt. (I) (69762-37-4 J (3:30:30 mg/kg, 
i.p., twice weekly from day 4 to 20 of age, totalling 5 injections) caused 
an accumulation in cholesterol (57-88-5] -precursor sterols, particularly 
those with AS, 7 double bonds, in the brains of developing rats. 
After I. the squalene oxide (7200-26-2] and ateryl ester fraction 
contained core label from an intracerebral injection of mevalonic 
acid-2-14C. whereas there was leas label in cholesterol, and in the 
squalene (111-02-4), free aterol, and digitonide -precipi table sterol 
fractions label content was unchanged. I increased labeled zymosterol 
(128-13-6] but decreased labeled desaosterol (313-04-2) in the brain. 
I produced overall increases in brain labeled C-4 Me aterols. 
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Azaaterol inhibitors in yeast. Inhibition of the 
24 -methylene sterol A24 (28) - reductase and 
A24- sterol oethyltranaf erase of Saccharomycea 
eerevisiae by 23-azacholesterol 

Pierce, H. D. , Jr.; Pierce, A. M. ; Srinivaaan, R.j 
Unrau. A. M. ; Oehlechlager, A. C. 
Dep. Chem., Simon Praser Univ., Burnaby, BC, Can. 
Biochieuca et Biophysics Acta, Lipids and Lipid 
Metabolism (1978), 529(3), 429-37 
CODEN: BBLLA6; ISSN: 0005-2760 
Journal 
English 




The effects of 23-azacholesterol (I) [29568-39-4] on sterol biosynthesis 
and growth of S. cervisiae were examd. In the presence of 0.2, 0.5. and 1 
UM I. ae rob i ca 1 ly- growing yeast produced a nearly const, amc . of 
ergosta-5,7.22,24 (28) -tetraen- 33 -ol (7720-30-1] (-361 of total 
sterol) and slowly accumulated zymosterol (128-33-6] with a concomitant 
decline in ergosterol (57-87-4] synthesis. Growth and total sterol 
content of yeast cultures treated with 0.2-1 uM I were similar to that 
of the control culture. Yeast cultures treated with 5 and 10 uM I 
produced mostly zymosterol (58-611 of total sterol), whereas 
ergosta-5,7, 22, 24 (28) -tetraenol prodn. declined to <10l of total sterol. 
The obsd. changes in the distribution of sterols in treated cultures are 
consistent with inhibition of 24-metbylene sterol 24 (26) -reductase 
(S6467-82-4) (total inhibition at 1 uM I) and of A24-sterol 
methyltransferase [37257-07-1} (71% inhibition at 10 uM I). Yeast 
cultures treated with 10 uM I contained 4 , 4 -dimethyl - Sa-cholesta- 
8.14,24-trien-3|J-ol (64284-64-6] and 4a-methyl-Sa- 
cholesta-8,14,24-trien-3p-ol (67445-13-0), which were isolated and 
characterized for the first time. 
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Sterol biosynthesis by strsins of Saccharomycea 
eerevisiae in the presence and absence of dissolved 



Aries, Vivienne; Kirsop, B. H. 



Brew. Res. Found.. Nutf ield/Redhi 11/Surrey, UK 
Journal of the Institute of Brewing (1978). 84(2), 
118-22 

CODEN: JIN-HAL; ISSN: 03(6-2587 
Journal 
English 

AB The content of sterols in S. eerevisiae which has been harvested after 
anaerobic growth and then added to a complex nutrient medium, rises 
rapidly from ca. 1 mg/g dry yeast to ca. 10 mg in the presence of 
dissolved O. A range ot sterols, present principally as sterol ester*, ia 
formed during this period. The concn. of free sterol* does not rise above 
3 mg/g and esters are thought to form a reaerve sterol pool. Cyclizatlon 
of squalene to lanosterol (79-63-01 in the presence of 0 seems not to be 
markedly affected by O concn. in contrast to demethylat ion and desatn. 
reactions on the pathway to ergosterol [57-87-4]. Vhen O concn. tall* to 
zero, further metab. of preformed aterols continue*, with the accumulation 
of episterol (474-68-0] and ergosterol and redn. in the concn. of 
zymosterol [126-33-6] and 24 (28) -dehydroergoaterol (7720-30-1). 
During anaerobic growth a marked hydrolysis of sterol esters occurs and 
free sterols eventually predominate. 
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Involvement of cytochrome P-450 and a 
cyanide-sensitive enzyme in different steps of 
lanosterol demethylat ion by yeast microsomes 
Ohba, Maeayuki; Sato. Ryo; Yoshida, Yuzo; Niahino. 
Tokuzo; Katsuki, Kirohiko 

Inst. Protein Res., Osaka Univ., Suite, Japan 
Biochemical and Biophysical Research Communications 
(1978), 85(1). 21-7 
CODEN: BBRCA9; ISSN: 0006 -29 IX 
IMENT TYPE: Journal 
IUAGE: English 
In the presence of NADPH, NAD, and 02, microsomes prepd. from 
Saccharomycea cereviaiae converted lanoaterol - 1 , 7. 15.22. 26.30-14C to 
4 , 4 -dimethylzymosteral , 4 -methyl zymosterol , and zymosterol . This 
conversion was accompanied by the liberation of 14C02 derived from the Me 
group (COO) at the 4 -position. 14 CO 2 formation was inhibited by 
antibodies to yeast cytochrome P 450 and by CN- . Gas chromatog. indicated 
that the antibodies inhibited the conversion of lanosterol to 
4 , 4 -dimethyl zymosterol . whereas the demethylat ion of the latter to 
4 -methyl zymosterol was sensitive to CN- . Thus, cytochrome P 4 50 and a 
CN- -sensitive enzyme are involved in the CN- -sens it ive enzyme are involved 
in the 14a- and 4 -demethylat ions of lanosterol. reap., by yeast 
microsomes . 

ANSWER 33 OF 4 0 CAPLUS COPYRIGHT 2007 ACS on STN 



ACCESSION NUMBER: 
DOCUMEN- 
TITLE: 

AUTHOR (S) : 



DOCUMENT TYPE: 



1 978 .-69663 CAPLUS 
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The effect of triparanol on the composition of free 
and esterified sterols of Saccharomycea eerevisiae 
Campagnoni. Celia; Holmlund. Chester E.; Whit taker. 
Noel 

Dep. Chem.. Univ. Maryland. College Park. KD. USA 
Archives of Biochemistry and Biophysics (1977). 
18412). 555-60 

CODEN: ABB1A4; ISSN: 0003-9861 

Journsl 

English 



Et 2«H 2CH 20 C<CH>CH 2 — C) ^ 



Triparanol (I) (78-41-1] altered the sterol compn. of S. eerevisiae and 
promoted an increase in the steryl ester and total sterol per organism. 
The accumulation of AS-sterols, both free and esterified, in the 
presence of I indicated that a major effect of the compd. in yeast is the 
inhibition of the A8-*7 isomerase. Isolation of 

ergosta-5,8 (9) , 22-trien-3|l-ol (50657-31-3), hitherto detected only 
in ergosterol -def icient yeast mutants, further supports the concept that 
all of the other metabolic alterations required for the conversion of 
lanoaterol to ergoaterol can occur without the necessity of 
a8-»7 isomerization. 
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1976:4 89923 CAPLUS 
85:89923 

The induced biosynthesis of 7 -dehydrocholesterols in 
yeast: potential sources of new provitamin D3 analogs 
Avruch, L-; Pischer, S.; Pierce, H., Jr.; 
Oehlschlager, A. C. 

Dep. Chem., Simon Praser Univ., Burnaby, BC, Can. 

Canadian Journal of Biochemistry (1976), 54(7), 657-65 

CODEN: CJBIAE; ISSN: 0008-4018 

Journal 

Engliah 




AB The effect of low concn*. of a specifically designed sterol-24- 

transmethylase inhibitor, 25-aza - 24 . 25-dihydrozymosterol (I) on sterol 

prodn. in Saccharomyces cereviaiae was examd. The aynthesis of 

cholest*-S.7,22.24-tatraen-3ft-ol, its 7,22,24 analog, and the 7,24 

analog coupled with the availability of zymosterol and 

choleata-5, 7,24 -3(J-ol derive, facilitated a search for these sterols 

in cultures trested with this inhibitor, when 8. cereviaiae waa grown in 

the preaence of 1.3 and 5 UM X, it produced no ergoaterol but 

accumulated zymosterol, choleata-5 , 7. 22 , 24-tetraen-3p'-ol . and related 

C27 aterola. These results indicate blockage of the side chain 

no thy let ion that normally occurs during the biosynthesis of ergosterol in 

yeast by compd. I is efficient. The choleeta-5,7,22, 24 -tetraen-3P-ol 

is a close structural analog of provitamin D3 (7-dehydrocholesterol) . The 

inhibited yeast thus provides a source of a potentially new provitamin D3 

aubatitute. 
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Nuclear demethylat ion and C-24 alkylation during 
ergoaterol biosynthesis in Saccharomycea cereviaiae 
Pryberg. M. ; Avruch, L.; Oehlschlager. A. C.j Unrau. 
A. M. 
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Dep. Chem., Simon Praser Univ., Burnaby, BC, Can. 
Canadian Journal of Biochemistry (1975). 53(8). 881-9 
CODEN: CJBIAE; ISSN: 0008-4018 
DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB The role of 4 ,4-dimethylzymosterol .(I), 4 . 4 -dimethyl fecosterol (II) and 
31-norlanosterol (III) in the biosynthesis of ergosterol (IV) in S. 
cereviaiae has been investigated. The aynthesis of II and III coupled 
with the availability of I facilitated a search for these aterols in com. 
yeast sterol cones., fresh lab. grown yeaat and freah brewery grown yeast. 
II was not detected in any of these mixts. whereas III was found in the 
lat and laat and I waa present in all 1 sources investigated. 
Investigation of incorporation of lanosterol -2-3H into I, II. and III 
revealed significant incorporation into I but neither II nor III. This 
observation suggest e the principle pathway for ergosterol biosynthesis 
initially involved lanosterol — » I — » 4a- 

methyl zymosterol (V). Incubation of a mixt. of zymosterol -2, 4 -3H and 
lanosterol -26. 27-14C with S. eerevisiae revealed that during the initial 
phases of serobic growth the major route from V to IV involvea zymosterol 
VI but as VI accumulates 4a-methyl-24-methylenezyraosterol assumes 
equal importance. 
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S-adenoaylmethionine: A24-eterol 

methyltransferase in ergosterol biosynthesis in yeast. 
Specificity of sterol substrates and inhibitors 
Moore, J. Thomaa, Jr.; Gay lor. James L. 
Grad. Sch. of Nutr., Cornell Univ.. Ithaca. NY. USA 
Journal of Biological Chemistry (1970). 24S(I«>. 
46B4-6 

CODEN: JBCHA3; ISSN: 0021-9258 
Journal 
English 

AB The role of an S-adenoaylmethionine :A24 - sterol methyltransferase 
(methyltransferase) in ergoaterol biosynthesis in yeast has been 
investigated. Sterol substrate specificity studies indicate that 
zymosterol is the best Me group acceptor in the methyltransferase assay. 
4 -Me sterols are very poor substrates; sterols with a fully reduced side 
chain (i.e. no double bond at C-26) are not methylated. A corresponding 
3-ketosteroid, Sa-cholesta • 8 . 24-dien-3-one. was methylated at a 
•lower rate; similarly, sterols with nuclear double bonds in posit iona 5 
or- S and 7 were poorer substrates than zymosterol. Inhibition studies 
indicate that sterols with a satd. isooctyl side chain are competitive 
inhibitors of zymosterol in the methyltransferase reaction. Sterols that 
possess an alkylated side chain markedly altered the rate of 
methyltransf er; at low concn*. of substrate, addn. of 24 -alkyl -subat ituted 
sterols stimulated the methyltransferase, whereas at higher concnn . of 
substrate the 24-alkyl aterols were inhibitory. 
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Sterol precursors of cholesterol in normal and tumor 
tissues 

Galli. 0.; Galll-Kiemle, M. ; Cattabeni, P.; Fiecchi. 
A.; Grosai-Paoletti. E. ; Paoletti. R. 
Univ. Milan, Mialn. Italy 

Advancea in Enzyme Regulation 11970). 8, 311-21 
CODEN: AEZRA2; ISSN: 006S-2S71 
Journal 
Engliah 

Sterol compn. in human brain and brain tumors was detd. using combined 
chromatog. techniques. The identification of a A14-eterol in a 
normal brain opened the way to reappraisal of some of the mechanism* of 
the latest steps of cholesterol biosynthesis in mammalian tiasues. The 
loss of the ISa-hydrogen of lanoaterol is described, and the 
preaence of a new series of cholesterol precursor* (sterols contg. a 
8,14-diene system) is demonstrated. 
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Use of specific inhibitors for the selective 
investigation of sterol biosynthesis in mammalian 
tissues 

Qalli, Giovanni; Pumagalli, R.j Gross i -Psolett i , 
Enrics,- Psoletti, R. 
Univ. Milan, Milan, Italy 

Int. Conf. Radioactive laotcp. Pharmacol. (19(9). 
Meeting Date 1967. 279-9*. Editor(a) : Waaer. P. G. 
Wiley- Intersci . i London, Engl. 
CODEN: 21TKA5 
Conference 
English 

Animal a received 10% glucose soln. ad libitum for 16 hr before sacrifice a 
nd nevalcn*te-2- 14C (200 uCi/kg) was injected in the femoral vein 1 hr 
before sacrifice. The rats were killed by decapitation. The livers 
excised and pooled. The sterols were isolated as acetates and identified 
by ges chromatog., ir spectra, and gas chromatog. -mass spectrometry. All 
sterol fractions were analyzed for radioactivity. The following sterols 
were identified and the percentage of the total ster ola detd.: 
cholesterol. 53 . 08% ; .desaosterol , 42.014; zymosterol, 1.95*; C27 
47,24 at erol, 1.391; zymostenol, 0.441; 14 -desmethyl lanosterol . 
0.22%; C2B 48.24 sterol, 0.15%; lathosterol, 0.12%; cholestanol, 
0.11%; and unidentified sterols, 0.53%. By using selective inhibitors of 
cholesterol biosynthesis, such as triparanol, combined with radioactive 
substrates, it is possible to obtain considerable noa. ot labeled 
precursors which are usually difficult to obtain chem. 
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Sterols with 29, 26, and 27 carbon atoms, 
metabolic* lly related to cholesterol, and c 
developing and mature brain 

Weiss, J. P.; Galli. G. ; Grosei-Peoletti. Enrica 
Inst. Pharmacol., Univ. Milan, Milan. Italy 
Journal of Neurocheoistry (1968). 15(7), S63-7S 
CODEN: J0NRA9; ISSN: 0022-3042 
DOCUMENT TYPE: Journal 
LANGUAGE: English 

AS Brain sterols from chick embryos (11 and IB days of incubation) and mature 
rats, previously injected with mevalonate-2 - 14C, were analyzed. Acetate 
derivs. of the sterols were chroma togr a phed on silica gel -Cel ite-AgN03 
columns. Sterol fractions were assayed for radioactivity and the emts. 
detd. by gas chromatog. Sterol structures were elucidated by gas 
chroma tog . -mass spectrometry. The method used allowed the identification 
of some sterols representing no more than 0.01% of the total mixt. The 
following brain sterols were identified: cholesterol, cholestanol, 
cholest-S-dien-3p-ol (desmosterol) : 4, 4 • -dimethylcholest-8-en-3p- 
ol, 4a-methylcholeet-8-en-3|J-ol, choiest-B-en-3p-ol , 
4,4* -dimethylcholest -8,24 -dien-3p-ol. 4a-methylcholest-8. 24- 
dien3p-ol. cholest-8 . 24 -dien-3p-ol and choleet - 7 , 24 -dien- 3(3- 
ol. Small amta. of other sterols including polyhydroxy sterols, were also 
detected. There were no qual. differences in the sterols detected in 
developing and mature brain. In the developing chick brain, cholesterol 
represented -90% of the total sterols. In the mature rat brain, 
cholesterol accounted for 98% of the sterols. The adult rat brain, as 
well aa the embryonic check brain, demonstrated the capacity to 
incorporate mevalonate into cholesterol precursors and cholestanol. The 
sterols retaining the double in the lateral chain, that is, those of the 
48,24 series with 29, 28, and 27 C atoms and desmosterol , were 
highly labeled compared with the other identified intermediates. The 
possibility, supported by these data, that a preferential biosynthetic 
■route for cholesterol exists in brain, is discussed. 
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TITLE: The skin sterols of normal and triparanol - treated rats 
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Jr. 

Harvard Univ. 

Journal ot Lipid Research (1961), 4, 166-76 
CODEN j JLPRAW; ISSN: 0022-2275 
DOCUMENT TYPE: Journal 
LANGUAGE: Unavailable 

AB cf. preceding abstr. The skin sterols ot normal and triparanol 
(I) -treated rats were analyzed by silicic acid and gas-liquid 
chromatography. A no. of previously undetected compds. were found for 
which mot . structures were proposed on the basis of retention factors. 
Among these were the 4,4-dimethyl derive, of cholest-7- and -8-enols and 
choleata-8, 24-dienol, and the 4a-methyl derive, of cholesta-7, 24 -and 
8,24-dienole. I caused accumulation of the 424 -analogs of all the 
intermediates in cholesterol biosynthesis that normally occur in the 
24. 2 5 -di hydro form, and increased the ratio of AB aa compared with 
A 7 isomers. 
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Metabolic flux analysis of the sterol pathway in the 
yeast Saccharomyces cerevisiae 

Maczek, Judith; Junne, Stefan; Novak, Peter; Goetz. 
Peter 

Department of Biaprocess Engineering, Institute of 
Biotechnology. Technical University of Berlin, Berlin. 



fineering (2006) , 29(4). 
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13355. Germany 
Bioprocess and Biosystei 
241-252 

CODEN: BBEIBV; ISSN: 1615-7591 
Springer GmbH 
Journal 
English 

The yeast Saccharomyces cerevisiae ia a useful model system for examg. the 
biosynthesis of sterols in eukaryotic cells. To investigate underlying 
regulation mechanisms, a flux anal, of the ergoeterol pathway was 
performed. A stoichiowetr ic model was derived based on wel.l known 
biochem. of the pathway. The model was integrated in the Software 
COMPFlux which uses a global optimization algorithm for the eatn. of 
intracellular fluxes. Sterol concn. patterns were detd. by gaa chromatog. 
in aerobic and anaerobic batch cultivations, when the sterol metab. was 
suppressed due to the absence of oxygen. In addn.. the sterol concn*. 



were obsd. in a cultivation which was shifted from anaerobic to aerobic 
growth conditions causing the sterol pools in the cell to be filled. From 
' time -dependent flux patterns, possible limitations in the pathway could be 
localized and the esterif ication of sterols was identified as an integral 
part of regulation in ergoaterol biosynthesis. 
REFERENCE COUNT : ' ~ 
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A systematic atudy of yeast sterol biosynthetic 
protein-protein interactions using the aplit-ubiquitin 
system 

Mo, Caiqing; Bard, Martin 

Department of Biology, Indiana University- Purdue 
University Indianapolis, Indianapolis, IN, 46202, USA 
Biochimica et Biophysica Acta, Molecular and Cell 
Biology of Lipids (2005), 1737(2-3). 152-160 
CODEN: BBMLPG; ISSN: 1388-1981 
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DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Sterol biosynthesis occurs in the ER and most sterol biosynthetic enzymes 
have transmembrane domains. However, due to difficulties in 
characterizing membrane protein-protein interactions, the nature of the 
sterol biosynthetic complex aa well as in vivo interactions between 
various enzymes have not been described. We employed a aplit-ubiquitin 
membrane protein yeast two-hybrid system to characterize interactions 
between sterol biosynthetic proteins. Fourteen bait constructs were 
co- transformed into a reporter yeast strain with 14 prey constructs 
representing all sterol enzymic reactions beginning with the synthesis of 
squalene. Our results not only confirmed several previous interactions, 
but alao allowed us to identify novel interactions. Based on these 
results, ergoaterol biosynthetic enzymes display specific protein-protein 
interactions forming a functional complex we designate, the ergosome. In 
this complex, Ergllp, Erg2Sp, Erg27p, and Erg2Bp appear to form a core 
center that can interact with other enzymes in the pathway. Also Erg24p 
and Erg2p, two enzymes that are sensitive to morpholine antifungals, 
appear to interact with one another; however, the profile of protein 
interaction partners appears to be unique. Erg2p and Erg3p, two enzymes 
catalyzing sequential reactions alao appear to have different interaction 
partners. Our results provide a working model aa to how sterol 
biosynthetic enzymes are topol . organized not only in yeast but in plant 
.mal systems that share many of these biosynthetic reactions. 
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Disruption of ergoaterol biosynthesis, growth, and the 
morphological transition in Candida albicans by sterol 
ms thyl transferase inhibitors containing sulfur at 
C-25 in the sterol aide chain 

Kanagaeaba i , Ragu; Zhou, trenxu; Liu, Jialin; Nguyen. 
Thi Thuy Minh; veeramachaneni. Phani; Nes. w. Oavid 
Department of Chemistry and Biochemistry, Texas Tech 
University. Lubbock, TX, 79409, USA 
Lipids (2004), 39(8), 737-746 
CODEN: LPDSAP; ISSN : 0024-4201 
AOCS Press 
Journal 
English 

The sterol substrate analog 25-thialanosterol and its corresponding 
sulfonium salt were evaluated for their ability to serve as antifungal 
agents and to inhibit sterol methyl transferase (SMT) activity in Candida 
albicans. Both compds. inhibited cell proliferation, were fungistatic, 



with a decrease in ergoaterol. as was expected for the specific inhibition 
of SMT activity. Feedback on aterol synthesis was evidenced by elevated 
levels of cellular sterols in treated va. control cultures. However, 
neither farnesol nor squalene accumulated in significant amts. in treated 
cultures, suggesting that carbon flux is channeled from the isoprenoid 
pathway to the sterol pathway with minor interruption or redirection until 
blockage at the C-methylation step. Activity assays using solubilized C. 
albicans SMT confirmed the inhibitors impair SMT action. Kinetic anal, 
indicated that 25-thialanosterol inhibited SMT with the properties of a 
time-dependent mechanism-based inactivator Ki ot 5 uM end apparent 
kinact of 0.013 min-1, whereas the corresponding sulfonium salt was a 
reversible- type transition state analog exhibiting a Ki of 20 nM. The 
results are interpreted to imply changes in ergoeterol homeostasis as 
influenced by SMT activity can control growth and the morphol . transition 
in C. albicans, possibly affecting disease development. 
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7-Dehydrocholesterol or its metabolites are manufd. in transgenic 
microorganisms expressing foreign genes for enzymes of steroid eetab. 
Furthermore, the invention concerns nucleic acid constructs, as well ao 
genetically changed organisms needed for prodn. of genetically changed 
organisms, in particular yeasts. A series of integrating expression 
constructs carrying Saccharomyces cerevisiae or mouse genes for enzymes of 
steroid metab., including 48,7 isomerase. 45 desaturase and 
424 reductases were constructed and introduced into a yeaat host. 
Several different combinations of these genes were expressed in a 
Saccharomyces cerevisiae. Qual. changes in patterns ot steroid 
biosynthesis were obsd. with different combination of genes with novel 
steroids appearing in the hosts. 

ANSWER 5 OP 17 CAPLUS COPYRIGHT 2007 ACS on STN 

2003:589447 CAPLUS 
139:148555 

Manufacture of zymosterol and its metabolites using 



47 



48 



PATENT ASSIGNEE <S> I 



DOCUMENT TYPB: 



microorganisms with increased lanosterol daaethylaae 
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RU, SC, SD. SB, SO, SK, SL. TJ. TM, TN, TR, TT. TZ, 

UZ. VC, VN, YU, ZA. ZM, ZW 

LS, MM, MZ, SD, SL, SZ, TZ. OG. ZM 

RO, TJ. TM, AT, BB. BG, CH, CY. CZ 
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HO 2003-EFS9O W 20030122 

A method for inereaaing the yield of zymosterol or ita metabolitea 
(anabolic or catabolic) in a transgenic nicroorganisa is described. The 
yield is increased by inereaaing the levels of lanoaterol damsthyleae 
and HMG CoA reductaae activity in the cell. Over express ion of a gene for 
a truncated HMG CoA reductaae in Saccharomyces cereviaiae using the 
promoter of the ADH ale. dehydrogenase gene reaulted in a 90- fold increaae 
in squalene yields. Yielda of aeveral sterola were increased by 20-250*. 
The yield of ergosterol waa not affected. Addnl. overexpreaaion of the 
ERG1 lanoaterol deaathylaes gene using the sane promoter increaaed the 
yield of ergoaterol and lowered yielda of squalene and lanoaterol. 
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Enzymological properties of sterol -C4 -methyl -oxidaas 
of yeaat sterol biosynthesis 
Darnet, Sylvain,- Rahier, Alain 
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English 

Despite genea of the sterol methyl -oxidase component (SMO) of the 
sterol -C4 -demo thy la t ion multienzymic complex have been identified in a 
variety of organisms and the key role played by SMO in yeast aterol 
biosyntheais, the enzymol. properties of yeast SMO have not been 
investigated. An enzymic aaaay for measuring specifically sterol 
4a-nethyl -oxidase activity in Saccharomycea cereviaiae has been 
developed for the first time> by using (14C) -4 , 4 -dimethyl -zymosterol aa 
substrate. It allowed enzymically formed C4 mono- and di -demathylated 
products to be characterized as well aa two novel C4 -hydroxymethyl - 
zymosterol derivs. to be identified aa immediate oxidative metabolitea by 
the yeast 4. 4 -dimethyl -zymosterol 4a-methyl-oxidaaa (ScSMO) . The 
propertiea of microsomal ScSMO have been established with respect to 
cof actor requirements and kinetics and the substrate selectivity examd. 
with a no. of 4 ,« -dimethyl - and 4a -me thy 1 -sterols . Remarkably, 
ScSMO showed very low activity with 24 -methylene- 24 -dihydrocycloartenol , 



the natural substrate of maize 4 . 4 -dimetbyl-sterol -C4-*ethyl -oxldass , 
Conversely, maize sterol -C4 -methyl -oxidases showed extremely reduced 
activicy with the natural substrate of ScSMO. The previously described 
antifungal agent. 6-amino-2-n-pentylbenxothiazole was shown to directly 
inhibit the microsomal ScSMO activity in vitro. The yeaat system waa more 
than 500 times more sensitive to this deriv. than the maize systems. 
These distinct substrate specif icities and inhibitor sensitivities between 
yeaat and plant sterol -4o-methyl -oxidases probably reflect diversity 
in the atructure of their active sites in relation to the diatinct aterol 
biosynthetic pathwaya. 
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Evidence for multiple aterol methyl trans feraae 
pathways in Pneumocystis carinii 

Zhou. Henxu; Nguyen, Thi Thuy Minh; Collina. Margaret 
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Department of Chemistry and Biochemistry, Texas Tech 
University. Lubbock, TX, 79409-1061, USA 
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AOCS Press 
Journal 
English 

The sterol compn. of Pneumocystis carinii, an opportunistic pathogen 
responsible for life- threatening pneumonia in immunocomproniaed patients, 
waa detd. Our purpose was to identify pathway-specific enzymes to impair 
uaing sterol biosynthesis inhibitors. Prior to this study, cholesterol 
(ca. 80% of total sterols), lanoaterol, and aeveral phytoaterola common to 
plants (sitosterol and cactpeaterol) were demonstrated in the fungus. In 
this investigation, we isolated all the previous sterols and many new 
compds. from p. carinii by cultunng the microorganism in 
steroid- immunosuppressed rata. Thirty -one aterola were identified from 
the fungus (total sterol « 100 fg/cell). and seven sterols were identified 
from rat chow. Unusual sterols in the fungus not present in the diet 
included. 24 (2B) -methylenelanoaterol . 24 (281 E-ethyl idene lanoaterol, 
24 <28)Z-ethylidene lanoaterol, 24B-ethyllanosta-25 (27) -dienol , 
24B-ethylcholest-7-enol. 24&-ethylcholesterol . 
24p-ethylcholesta-5.25(27) -dienol. 24 -methyl lanosta-7 -enol , 
24-methyldesmosterol. 24 (2B) -methylenecholest -7- enol . 24(1- 
methylcholest-7-enol, and 24 ^-methyl cholesterol . The structural 
relationship of the 24-alkyl groups in the aterol aide chain were 
demonstrated chroma tog. relative to authentic specimens, by MS and 
high-resoln. 1H NMR. The hypothetical order of theae compds. poses 
multiple phytosterol pathwaya that diverge from a common intermediate to 
generate 24p-Me or 24[)-Et sterols. Formation of 

24 ( 28 )E- Ethyl idene lanoaterol is considered to form an interrupted sterol 
pathway. Taken together, operation of distinct sterol msthyltransf eraae 
ISMT) pathwaya that generate 24^-alkyl sterols in P. carinii with no 
counterpart in human biochem. suggests s close taxonomic affinity with 
fungi and providea a basis for mechanism -based inactivation of SMT enzyme 
to treat Pneumocyatia pneumonia. 
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A novel gene conserved from yeaat to humans is 
involved in sterol biosynthesis 

Gachotte, D . ; Eckatein, J.; Barbuch. R. ; Hughes, T. ; 
Roberta. C; Bard. M. 

Department of Biology, Indiana University- Purdue 
University Indianapolis. Indianapol ia. IN. 46202. USA 
Journal of Lipid Research (2001). 42(1). 150-154 
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DOCUMENT TYPE: Journal 
LANGUAGE: Engliah 

AB The ERG2B gene was originally identified by microarray expression 

profiling as possibly involved in the Saccharomycea cerevisiae sterol 
pathway. Microarray analysea suggested that the transcription pattern of 
BRG28 closely followed that of genes involved in sterol synthesis. ERG 2 8 
was also found in Schizosaccharomyces pombe and Arabidopsis as well as 
humans, and in the latter was shown to be highly expressed in adult testis 
tissue. All four proteins contain potential transmembrane domain(s). Gas 
chroma tog. -mass spectrometry anal, of an ERG28-deleted S. cerevisiae 
strain (which ia slow growing but not auxotrophic for ergosterol) 
indicatea a lesion in sterol C-4 demethylatlon. Sterol prof ilea 
indicate accumulation of 3-keto and carboxylic acid sterol intermediates, 
which are involved in removing the two C-4 Me groupa from the aterol A 
ring. Similar intermediates have previoualy been demonstrated to 
accumulate in erg26 (sterol dehydrogenase/decarboxylase) and erg27 
(3-ketoreductase) mutants in yeaat. We speculate that the role of the 
Erg28 protein (Erg28p) may be either to tether Erg26p and Erg27p to the 
endoplasmic reticulum or to facilitate interaction between theae proteins. 
~"~ 23 THERE ARE 23 CITED REFERENCES AVAILABLE FOR THIS 
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The present invention relates to the use of a new principle for improving 
the viability and pregnancy potential of oocytes and pre-embryoa obtained 
in connection with in vitro fertilization and pre-embryo transfer 
treatment. More specifically, improvement by raising the content of 
Meioais Activating Sterols (MAS) in the medium where the in vitro 
fertilization takes place. This is schieved by exposing and culturing one 
or more oocytes with spermatozoa in a culture medium comprising at least 
one meiosis activating sterol (MAS), a MAS analog, and/or an additive or 
additivea capable of endogenous stimulstion of the accumulation of at 
leaat one MAS . Preferred additivea are FSH and EOF. 
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TITLE: Ergosterol depletion and 4 -methyl sterols accumulation 

in the yeast Saccharomyces cerevisiae treated with an 
ant l fungal , 6-amino-2-n-pentylthiobenzothiazole 

AUTHOR (S) : Kuchta. Tomas; Bartkova. Katrina; Kubinec. Robert 

CORPORATE SOURCE: Food Res. Inst.. Modra. CS-90001. Czech. 

SOURCE: Biochemical and Biophysical Research Communications 

(1992), 18911). 85-91 
CODEN : B8RCA9; ISSN: 0006-291X 

DOCUMENT TYPE: . Journal 

LANGUAGE: English 

AB In Saccharomyces cerevisiae treated with 6-amino-2-n- 

pentylthiobenzochiatoie. levels of ergosterol and other 4 -deamethyl sterols 
were significantly reduced. Major Bterols in treated yeast were 
lanosterol, 4.4 -dimethylzymosterol , 4 -methylzymosterol, snd 
4 -methyl fecosterol . A hypothesis that the antifungal agent inhibits 
sterol deaethylatioa at C-4 ( and farces biosynthesis to a blind pathway 
ending in 4 -methylf ecoaterol is presented. 
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DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB The influence of the fluorescent brightener, di-Na 4,4*- 

bisphenylureidostilbene-2, 2 ' -disul f onate (I), on Saccharomyces cereviaiae 
yeast was investigated in the presence of a series of polyoxyethylene 
alkyl ethera (POEs) . The non ionic surfactants changed the action of I on 
the yeast depending on their nature. Hydrophobic surfactants with I 
decreased more the growth of the yeaat and the rate of surviving cells 
after incubation than with I alone, which was accompanied by stronger 
inhibition of sterol biosynthesis and of enzymes related to the 
electron-tranaport process. Extracellular enzymes were greatly enhanced 
in the presence of hydrophobic aurfactanta and I. On the other hand, the 
surfactants with low hydrophobic! ty exhibited the opposite sction in 
reducing the influence of I on the biol. processes in yeast. POEs had 
little effect on yeaat. The effects of POB and I on the biochem. 
processes of yeast correlated well with the hydrophilic- 1 ipophil ic balance 
(HLB) of the aurfactanta. This phenomenon is interpreted in terms of the 
change in interaction of I in POE micellea with yeaat, and is supported by 
data on adsorption iaotherms of FBA to yeaat in the preeence of POE. 
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TITLE : Azasterol inhibitors in yeaat. Inhibition of the 

424 -sterol methyl trans fsrsss and the 
24 -methylene sterol 624 (28) -reductaae in sterol 
mutants of Saccharomycea cerevisiae 

AUTHOR (S ) : Pierce. A. M. ; Unrau. A. M. ; Oehlschlager, A. C.j 

CORPORATE SOURCE: Dep. Chem. , Simon Fraser Univ.. Bumaby, BC. V5A 1S6. 
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SOURCE: Canadian Journal of Biochemistry (1979). 57(3). 201-B 
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AB The effects of several monoazaaterols on sterol biosynthesis were examd. 

in the ergosterol -def icient mutanta erg2. erg3, and erg5 of S. cerevisiae. 
When the mutants were aerobically cultured in the presence of 1 u* 



51 



23 -atacbolesterol . the 24 -methylene aterol A24 (28) -reductase w«i 
essentially blocked and the immediate A24 (28) -uneatd. precursor of 
the final sterol metabolite in each reap, erg strain was found to 
accumulate. Total sterol prodn. was enhanced in the cultures grown in the 
presence of 1 uM 33-ezachole«terol . In cultures which were grown in 
the presence of I uM 25-azecholesterol. which effectively blocked the 
A24- sterol methyltraaefereae. all 3 erg strains accumulated 
zymosterol as the major sterol component with lesser quantities of 
predicted terminal sterols. Mutant erg 2 (block at 
A6-*A7 isomeraae) grew poorly in the presence of 1 uM 

25-azacholesterol and produced low levels of cholesta-S,B,24-trienol and 
choleata-S, 8,22, 24-tetraenol, which were isolated and characterized. 
Compared with controls, erg2 treated with 1 um 23-azacholeaterol 
produced increased acts, of ergosta-S, 8, 22, 24 (28) -tetraenol, which was 
hitherto unidentified as a yeast sterol. In ergS (block at 
0.2 2 -dehydrogenase) treatment with 1 uM 25-azacholestanol 
effectively blocked the 424 -sterol methyl transferase and resulted 
in increased total sterol prodn. Cholesta-S,7.24-trienol accounted for 
27-91 of the sterol pool in 25-azasterol inhibited ergs cultures. The 
2S-azasterol-inhibited ergS mutant thua provides a source of 
choleata-5. 7, 24 -trienol, a potential provitamin D3 substitute. 
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Involvement of cytochrome P-4 50 and a 
cyanide -sens it ive enzyme in different steps of 
lanoeterol deaathylatioa by yeast microaomes 
Ohba, Masayuki; Sato. Ryo; Yoshida, Yuzo; Niahino, 
Tokuzo; Katauki, Hirohiko 

Inst. Protein Res., Osaka Univ., Suite, Japan 
Biochemical and Biophysical Research Communications 
(1978). 85(1). 21-7 
COOEH: BBRCA9; ISSN: 0006- 291X 
Journal 
English 

In the presence of MADPH, NAD. and 02, microsomes prepd. from 
Saccharomyces cerevisiae converted lanosterol-1. 7, is, 22, 26.30-14C to 
4 , 4 -dimethyl zymosterol. 4 -methyl zymosterol . and zymosterol. This 
conversion was accompanied by the liberation of 14C02 derived from the Me 
group (c- 30) at the 4 -position. 14C02 formation was inhibited by 
antibodies to yeast cytochrome P 450 and by cw- . Gas chromatog. indicated 
that the antibodies inhibited the conversion of lanosterol to 
4 , 4 -dimethyl zymosterol, whereas the deaathylatioa of the latter to 
4 -methyl zymosterol was sensitive to CN- . Thus, cytochrome P 450 and a 
CN- -sensitive enzyme are involved in the CN- -sensitive enzyme are involved 
in the 14a- and 4 -daaathylatlaaj of lanosterol, reap., by yeast 
microsomes. 
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Azasterol inhibitors in yeast. Inhibition of the 
24 -methylene sterol A24 (28 )- reductase and 
A24 -sterol methyl trenef erase of Saccharomyces 
cerevisiae by 23-azacholeaterol 

Pierce, H. D., Jr.; Pierce. A. M . ; Srinivasan, R. ; 
Unrau. A. M. ; Oehlachlager. A. C. , 
Dep. Chem., Simon Praaer Univ.. Burnaby, BC. Can. 
Biochimica et Biophysics Acta. Lipida and Lipid 
Metaboliam (1978). 529(3). 429-37 
CODEN: BBLLA6; ISSN: 0005-2760 
Journal 
English 




The effects of 21-azacholesterol (I) (29588-39-4} on sterol biosynthesis 
and growth of S. cervisiae were examd. In the presence of 0.2. 0.5, and 1 
uM I, aerobically-growing yeast produced a nearly const, amt . of 
ergosta-S. 7, 22. 24 (28) - tetraen- 33 -ol 17720-30-1} (-36* of total 
sterol) and slowly accumulated zymosterol (128-3)-6) with a concomitant 
decline in ergosterol 157-87-4) synthesis. Growth and total sterol 
content of yeast cultures treated with 0.2-1 um I were similar to that 
of the control culture. Yeaat cultures treated with 5 and 10 pM I 
produced mostly zymosterol (58-611 of total sterol), whereas 
ergosta-S. 7. 22, 24 (28) -tetraenol prodn. declined to «l0t of total sterol. 
The obsd. changes in the distribution of sterols in treated cultures are 
consistent with inhibition of 24 -methylene sterol 24 (28 )- reductase 
(56467-82-4) (total inhibition at 1 uM I) and of 424-sterol 
methyl transferase 137257-07-1) |7H inhibition at 10 UM I). Yeast 
cultures treated with 10 uM I contained 4 , 4-dimethyl - Sa-choleeta- 
8. 14,24-trien-SP-ol [64284-64-61 and 4o-methyl - 5a- 
choleste-8. 14 . 24 -trien- 3p-ol {6744 5-13-05. which were isolated and 
characterized for the first time. 
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1978:419944 
89:19944 

Sterol biosynthesis by strains of Saccharomyces 
cerevisiae in the presence and absence of dissolved 
oxygen 

Aries, vivienne; Kirsop, B. H. 
Brew. Res. Pound., Nutf ield/Redhill/Surrey, UK 
Journal of the Institute of Brewing 11978), 84(2). 
116-22 

CODEN: JINBAL; ISSN: 0368-2587 
Journal 
English 

The content of sterols in S. cerevisiae which has been harvested after 
anaerobic growth and then added to a complex nutrient medium, rises 
rapidly from ca. 1 mg/g dry yeast to ca. 10 rag in the presence of 
dissolved 0. A range of sterols, present principally as sterol esters, is 
formed during this period. The concn. of free sterols does not rise above 
3 mg/g and esters are thought to form a reserve sterol pool. Cyclization 
of squalene to lanosterol [79-63-0] in the presence of O seems not to be 
markedly affected by 0 concn. in contrast to denethylation and desatn. 
reactions on the pathway to ergosterol [S7-B7-4). When O concn. falls to 
zero, further metab. of preformed sterols continues, with the accumulation 
of episterol (474-68-0) and ergosterol and redn. in the concn. of 
zymosterol (128-33-6) and 24 (28 ) -dehydroergoaterol [7720-30-1J. 
During anaerobic growth a marked hydrolysis of sterol esters occurs and 
free sterols eventually predominate. 
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Nuclear deaethyletlon and C-24 alkylation during 
ergosterol biosynthesis in Saccharomyces cerevisiae 
Fryberg, M . ; Avruch, L. ; Oehlachlager. A. C. ; Unrau. 
A. M. 

Dep. Chen., Simon Fraser Univ.. Burnaby. BC. Can. 
Canadian Journal of Biochemistry (197S), 531S). 
CODEN: CJBIAE; ISSN: 0008-4018 
Journal 
Engl ish 
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The role of 4, 4 -dimethyl zymosterol (I), 4 , 4 -dimethyl fecosterol (II) and 
31-norlanosterol (III) in the biosynthesis of ergosterol (IV) in S. 
cerevisiae has been investigated. The synthesis of It and III coupled 
with the availability of I facilitated a search for these sterols in com. 
yeast sterol cones., fresh lab. grown yeaat and fresh brewery grown yeast. 
II was not detected in any of these mixts. whereas III was found in the 
1st and last and I was present in all 3 sources investigated. 
Investigation of incorporation of lanosterol -2 -3H into I, II, and III 
revealed significant incorporation into I but neither II nor III. This 
observation suggests the principle pathway fpr ergosterol biosynthesis 
initially involved lanosterol I — * 4a- 

methylzymosterol (V). Incubation of a mixt . of zymosterol -2, 4 -3H and 
lanosterol -26, 27- 14C with S. cerevisiae revealed that during the initial 
phases of aerobic growth the major route from V to IV. involves zymosterol 
VI but as VI accumulates 4a-methyl- 24 -methyl enezymosterol assumes 
equal importance. 
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S-adenosylmethionine : A24 -sterol 
methyl transferase in ergosterol biosynthesis in 
yeast. Specificity of sterol substrates and 
inhibitors 

Moore, J. Thomas, Jr.; Gay lor, James L. 
Grad. Sch. of Nutr., Cornell Univ., Ithaca, NY, USA 
Journal of Biological Chemistry (1970). 245(18), 
4684-8 

CODEN: JBCHA3 ; ISSN: 0021-92SB 
Journal 
English 

The role of an S-adenosylmethionine :A24 -sterol ma thy It reus f erase 
(methyl transferees) in ergosterol biosynthesis in yeast has been 
inveatigated. Sterol aubstrate specificity studies indicate that 
zymosterol is the best Me group acceptor in the methyltransf erase assay. 
4 -Me sterols are very poor substratea,- sterols with a fully reduced side 
chain (i.e. no double bond at C-26) are not methylated. A corresponding 
3-ketosteroid, So-cholesta-8, 24 -dien-3 -one. was methylated at a 
slower rate; similarly, sterols with nuclear double bonds in positions S 
or 5 and 7 were poorer substrates than zymosterol. Inhibition studies 
indicate that sterols with a satd. iaooctyl side chain are competitive 
inhibitors of zymosterol in the methyltransf erase reaction. Sterols 
that poasess an alkylated side chain markedly altered the rate of 
methyltransfer; at low concn* . of substrate, addn. of 24 -alkyl -subst ituted 
sterols stimulated the methyltransf erase, whereas at higher conens. of 
substrate the 24-alkyl sterols were inhibitory. 
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Identification of cDNAs encoding sterol 
methyl-transferasea involved in the second 
methylatlon step of plant sterol biosynthesis. 
Bouvier-Nave. P.; Husselstein. T. ; Desprez. T.; 
Benveniste, P. 

Institut de Botanique, Strasbourg. France. 
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European journal of biochemistry, June 1997. Vol. 246. 
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Article 
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Two methyl transfers are involved in the course of plant sterol 
biosynthesis and responsible for the formation of 24-alkyl sterols (mainly 
24 -ethyl sterols) which play major roles in plant growth and development. 
The first methyl transfer appliea to cycloartenol. the second one to 
24-methylene lophenol . Five cONA clones encoding two Arabidopais thaliana. 
two Nicotians tabacum and one Ricinus communis S-adenosyl -L -methionine 
(AdoMet) sterol methyltransf erases (SMT) were isolated. The deduced amino 
acid sequences of A. thaliana and N. tabacum SMT are about 80t identical 
in all passible combinations. In contrast they are about 40% identical 
with the deduced amino acid sequence of R. communis SMT snd the published 
Glycine max aequence. Both A. thaliana and one N. tabacum SMT cDNA* were 
expressed in a yeaat null mutant erg6, deficient in AdoMet zymosterol 
C24 -methyl trans (areas and containing C24 -non-a lkylated sterols. In all 
cases, several 24-ethylidene sterols were synthesized. A thorough study of 
the sterolic composition of erg6 expressing the A. thaliana cDNA 411 
(erg6-4llB-pYeDP60) ahowed 24-methylene and 24-ethylidene derivatives of 
4-desmethyl. 4 alpha -methyl and 4, 4 -dimethyl sterols as well as 24 -methyl 
and 24-ethyl derivatives of 4-desmethyl sterols. The structure of 
Selpha-stigaasta-8. Z - 24 (24 * ) -dien- 3beta -ol , the major sterol of 
transformed yeaats, waa demonstrated by 400 MHz IH NMR. Microsomes from 
erg6-4118-pYeDP60 were shown to possess AdoMet -dependent 
sterol -C-oethyltranef erase activity. Oelipidated preparations of these 
microsomes converted cycloartenol into 24-methylene cycloartanol and 
24-methylene lophenol into 24-ethylidene lophenol. thua allowing the first 
identification of a plant eterol-C- mathyltransfaraae cDNA. The catalytic 
efficiency of the expressed SMT was 17-times higher with 24-methylene 
lophenol than with cycloartenol. This result provides evidence that the A. 
thaliana cDNA 411 (and most probably the 3 plant SMT cDNAs presenting 80 » 
identity with it) encodes a 24-methylene Iophenol-C-24 1 
methyl trans faraae catalyzing the second methylatlon step of plant 
sterol biosynthesis. 
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Saccharomycee cerevisiae gene encoding C-4 sterol 
methyl oxidaaa . 

Bard. K, ; Bruner, D.A.; pierson, C.A.; Lees, N.D.; 
Biermann. B. ; Frye. L. ; Koegel. C.j Barbuch, R. 
Indiana University- Purdue University at Indianapolis, 
Indianapolis, in. 

Proceedings of the National Academy of Sciences of the 
United States of America, Jan 9, 1996. Vol. 93, No. 1. 
p. 186-190 

Publisher i Washington. D.C. i National Academy of 
Sciences, 

CODEN. PNASA6; ISSN: 0027-8424 
Includes references 
District of Columbia; United States 
Article; Conference 

U.S. Imprints not USOA, Experiment or Extension 
English 

Ha have cloned the Saccharomyces cerevisiae C-4 sterol methyl oxidase 
ERC25 gene. The sterol methyl oxlde.se performs the first of three 
enzymic steps required to remove the two C-4 methyl groups leading to 
cholesterol (animal), ergosterol (fungal), and stigmasterol (plant) 
biosynthesis , An ergosterol auxotroph, erg2S, which fails to deaethylate 
and concomitantly accumulates 4, 4 -dimethyl zymosterol , was isolated after 
mutagenesis. A complementing clone consisting of a 1.3 5-kb Ora I fragment 
encoded a 309-amino acid polypeptide (calculated molecular mass, 36.48 
kDa) . The amino acid sequence shows a C-terminal endoplasmic reticulum 
retrieval signal KKXX and three histidine-r ich clusters found in 
eukaryotic membrane desaturaees and in a bacterial alkane hydroxylase and 
xylene monooxygenase. The sterol profile of an ERG 2 5 disrupt ant was 
consistent with the erg2S allele obtained by mutagenesis. 
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4-deemethyleterols were found to be significantly reduced. Major sterols 



AB In Saccharomyces cerevisiae treated with an antifungal agent.- 

" i-pentylthiobenzothiazole, levels of ergosterol and other 



in treated yeast were lanoeterol, 4, 4 -dimethyl zymosterol. 

4 -methyl zymosterol and 4 -methyl fecosterol . A hypothesis is statea tnat tne 
antifungal agent inhibits sterol damethyletion at C-4 and forces the 
biosynthesis to a blind pathway ending by 4 -methyl fecosterol . . 
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Sterol methyltransf erase2 : Purification, properties, 
and inhibition 
Zhou W. ; Nes W.D. 

W.D. Nes, Dept. of Chemistry and Biochemistry, Texas 
Tech. Univeraity. Lubbock, TX 79409-1061. United 
States. 

E-mail: wdavid.nes'tttu.edi- 

Archives of Biochemistry and Biophysics. (01 DEC 
2003), 420/1 (18-34). 42 reference(s) 
CODEN: ABBIA4 ISSN: 0003-9861 
Journal; Article 
United States 
English 
Engl ish 
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Expreasion of the Arabidopsis sterol methyltransf erase2 (SMT2) cDNA in 
Escherichia coli yields a native protein, when purified to homogeneity, 
has the predicted molecular mass ca . 4 0kDa on SOS- PAGE and recognizes 
native sterols synthesized by Arabidopsis with a 
A J4 l»)-bond (cycloartenol; K 
and k 0.001s"') and A" 
(") -bond f24 (28) -methylene lophenol ; 
K_ 28uM and k 0.01s"'). Cycloartenol 

was converted to a single olefinic product -24 (28) -methyl enecycloartanol 
whereas 24 (2B) -methylene lophenol waa converted to a mixture of three 
stereochemical ly related products with the A 1 ' ( 
2'jZ-ethylidene. A ,4 (")E- 
ethylidene. and A ,s (") - 240- 

echyl side chains. Structural determinants essential to activity were the 
nucleophilic features at C-3 and C-24. The double bond position in the 
sterol substrate influenced catalytic efficiency according to the order: 
side chain, A 1 ' (")<A 
*' (") and nucleus, A%A 

<A «9, 19-cyclopropane . The 14a-methyl group was 

harmful to catalysis, reducing the suitability of cycloartenol as a 
substrate. On the basis of substrate activity and product diatribution, 
SWT action was probed further using substrate (26 . 27-dehydrozymosterol : 
26,27-DHZ) and intermediate (2S -azacycloartenol : 25 -AC) analoga of the 
SMT- catalyzed reactions. 26,27-DHZ waa C-mathylated to 
26-homocholesta-8{9) , 23(24)E, 26 (26 ' ) -trienol as well as 
26-homocholesta-8(9> .26(26*)-3p\ 24p-dienol by SMT2, K of 
15uM. k of 0.001a'. In addition. 

26,27-DHZ acted as a mechanism- based irreversible inhibitor that reaults 
in the specific covalent modification of SMT2, exhibiting K of 
49UM, k t of 0.009s and 

part i t ion e ratio of 0.11. Substrate protection with zymosterol, 
24 (28) -methylenelophenol against 26,27-DHZ and similar inhibition of the 
first and second C, , activities by the reversible inhibitor 
2 5 -AC of K 20nM suggested the analoga interacted at the same active 
site. 12BE- IH J- and (28Z- JH ] 24 (2B) -methylenelanosterols were 
paired with AdoHet and differences of ! " -1 " Mr i" r,t " ln i n the 
enzyme-generated 24 -ethyl olefins supported an antimechanism. The results 
suggest plant SMT2 has a posit ion- specific substrate specificity for 
A* { ) -sterols and contains a single 

active center to catalyze the consecutive C activities by 

substrate reaction channels similar to the fungal SMT1 . * 2003 
Elsevier Inc. All rights reserved. 
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AB Despite genes of the sterol methyl -oxidase component (SMO) of the 

aterol-C4 -denathylatlon mult ienzyma tic complex have been identified in 
a variety of organisms and the key role played by SMO in yeaat sterol 
biosynthesis, the enzymological properties of yeast SMO have not been 
investigated. An enzymatic assay for meaauring specifically sterol 
4a- methyl -oxidase activity in Saccharomycee cerevisiae haa been 
developed for the first time by using l" c ) -4 ,4 -dimethyl- 
zymosterol as substrate. It allowed enzymatically formed C« mono- and 
di-deaethylated producta to be characterized as well as two novel 
C4 -hydroxymethyl- zymosterol derivatives to be identified as immediate 
oxidative metabolites by the yeast 4 . 4 -dimethyl -zymosterol 
4a-methyl- oxidase (ScSMO) . The properties of microsomal ScSMO 
have been established with respect to cofactor requirements and kinetics 
and the substrate selectivity examined with a number of 4 , 4 -dimethyl - and 
4a- methyl -sterols. Remarkably, ScSMO showed very low activity with 
24 -methylene- 24 -dihydrocycloartenol, the natural substrate of maize 
4,4-dimethyl-sterol-C4-methyl-oxidaaa. Conversely, maize 
sterol -C4 -methyl -oxidases showed extremely reduced activity with the 
natural substrate of ScSMO. The previously described antifungal agent, 
6-amino-2-n-pentylbenzothiazole was shown to directly inhibit the 
microsomal ScSMO activity in vitro. The yeast system was more than 500 
times more sensitive to this derivative than the maize systems. These 
distinct substrate specificities and inhibitor sensitivities between 
yeast and plant sterol -4a-methyl-oxidaaea probably reflect 
diversity in the structure of their active sites in relation to the 
distinct sterol biosynthetic pathways. c 2003 Elsevier B.v. All 
rights reserved. 

L6 ANSWER 7 OF 47 BIOTECHNO COPYRIGHT 2007 Elsevier Science B.V. 



On STN 

ACCESSION NUMBER: 1999:29124671 BIO 

TITLE: Site-directed mutagenesis of the sterol methyl 

transferase active site from Saccharomyces cerevisiae 

reaults in formation of novel 24 -ethyl sterols 
AUTHOR: Nes W.D.; McCourt B.S.; Marshall J. A.,- Ma J.,- Dennis 

A.L.i Lopez M. ; Li H. ; He L. 
CORPORATE SOURCE: W.D. Nes, Department of Chemistry/Biochemistry. Texas 

Tech University. Lubbock, TTt 79409. United States. 

E-mail: MQr.CSfLl j-C ■ ",1U. ZfiZ 
SOURCE: Journal of Organic Chemistry. (05 MAR 1999). 64/5 

(1535-1542) 

CODEN: JOCEAH ISSN: 0022-3263 
DOCUMENT TYPE: Journal; Article 

COUNTRY j United Statea 

LANGUAGE: English 
SUMMARY LANGUAGE : English 
AN 1999:29124671 BIOTECHNO 

AB A(24 (28) ) -Sterols are end products of a mono C-methylatlea 
pathway catalyzed by the native A(24(25))- to A(24(28))- 
sterol methyl transf erase (SMT) enzyme from Seccharomycea cerevisiae. 



Using a Tyr" to Phe mutant SMT enzyme of S. cerevisiae. 

generated by site-directed mutagenesis of a highly conserved residue in 

the sterol binding site, we found that several AI24I25))- and 

A 124 (28 )) -sterols, which are not substrates for the native protein, 

were catalyzed to mono- and bis -C24 -alkylated side chains. The mutant 

protein behaved similarly to the native protein in chromatography and in 

binding zymosterol, the preferred substrate. Zymosterol waa converted to 

fecoaterol by the Y81F mutant protein with similar turnover efficiency as 

the native protein (K(m) - 12 uM and k(cat) > 0.01 o'l; 

trace 24 -ethyl sterols were detected from these incubations. 

4u -Methyl zymosterol, which is not a normal substrate for the 

wild-type SMT enzyme, was converted to 4a- methy fecoaterol in high 

yield. When fecoaterol and 4a-methyl fecoaterol were assayed 

individually at aaturating concentrations only fecosterol served as an 

effective substrate for the second C-tranafer step (K(m) ■ 38 uM and 

k(cat) » 0.002 a"'), suggesting that successive C-aethylatioo 

of A(24 (28) ) -substrates is limited by product release and that 

molecular recognition of sterol features involves hydrogen bond 

formation. Isomeric 24- ethyl sterol olefins generated from 

24 (28) -methylene cholesterol were characterized by chromatographic <GC 

and HPLC) and spectral methods (MS and 1H NMR) , viz., fucosterol, 

ieofutosterol , and cleroaterol. Changes in rate of C-msthylatlon and 

product distributions resulting from deuterium substitution at C28 were 

used to establish the kinetic isotope effects (KIEs) for the various 

de protons t ions leading to C24 -methylene , C24 -ethyl idene . and C24 -ethyl 

sterols. An isotope effect on C28 methyl deprotonation generated during 

the first C was detected with zymosterol and desmosterol 

paired with 1 Aaofttt' and e ,H -AdoMet. A similar 

experiment to test for a KiE generated during the second C 

reaction with AdoMet paired with 24 (28 ) -methylenecholesterof and 

c28- iH ! 24 (28) -methylene cholesterol indicated an inverse 

isotope effect associated with C27 deprotonation. Alteration in the 

proportion of the C24 alkylated olefinic products generated by the pure 

Y81F mutant reaulted from the suppression of the formation of 

A (24 (28) ) -ethyl idene sterols (C28 deprotonation) by a primary 

deuterium isotope effect with a compensating stimulation of the formation 

of 24 -ethyl aterols (C27 deprotonation) . Kinetic study on the rate of 

product formation indicated a normal KIE of k(H)/k(D) » 2.62 for the 

first C . Alternatively, an inverse KIE was establiahed 

with MmVkTDT • 0.9 for the second C resulting from 

conversion of the 24 (28 ) -double bond la'p* riybridization) to a 

240-ethyl group (sp' hybridization) . From the structures and 

stereochemical assignments of the C-ethyl olefin products, the 

stereochemistry of the attack of AdoMet in the second C ) t ,. r 

was found to operste a Si- face (backside) attack at C24, analogous to the 

first Cj tranafer reaction. 
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Cholesterol biosynthesis from lanoeterol: Development 
of a novel assay method and characterization of rat 
liver microsomal lanosterol A"" 
reductase 

Bse S.-H.,- Paik Y.-K. 

Y.*-K. Paik, Department of Biochemistry. College of 
Science. Yonsei University. Seoul 120-749, South 
Korea . 

Biochemical Journal, (1997). 326/2 (609-616), 31 
reference(a) 

COOEN: BIJOAK ISSN: 0264-6021 
Journal; Article 
United Kingdom 
English 
English 
BIOTECHNO 

The membrane -bound sterol A , '"•« ,,, " 4 " (24 -reductase) 

catalyses anaerobic reduction of the 24(25)-enes of lanoeterol and other 
obligatory intermediates of cholesterol biosynthesis from lanoeterol. A 
novel aasay method and properties of the 24-reductase are described. More 
than a 120- fold induction of the 24-reductase activity waa achieved by 
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feeding rate a diet containing 5t cholestyramine plus 0.1* lovaatatin in 
chow and by modulating diurnal variation. With thia enzyme induction 
condition, ianoaterol was converted efficiently into dihydralanoaterol in 
both intact hepatic microaomea and freehly iaolated hepatocytea only when 
either nieonaiole or CO waa added to inhibit l«a-de»athylatioo of 
Ianoaterol. AR4S cells, which are deficient in I4a-methyl 
damathylaea (14a-DM), exhibit Ianoaterol 24-reductaae activity 
without addition of either CO or miconazole. Conversely, inhibition of 
the 24-reductaae waa not required for the expression of 14a-DM 
activity. Studies on the aubatrate apecif icitiea for the 24-reductaae 
uaing different 24(2S)-enea ahowed that the most reactive aubatrate waa 
Sa-cholesta-7.24-dien-3 P -ol, which exhibited a maximal lfl-fold 
higher k(cat) than that of Ianoaterol without the aid of the 14a-DM 
inhibitor. In addition, both the kinetic behaviour of Ianoaterol 
aubatrate in relation to the 24-reductaae and a non-competitive 
inhibition mode of U18666A (K(i) 0.1S7 uM) aa well aa Triparanol U(i) 
0.523 (iM) , two well-known 24-reductaae inhibitors, were determined. On 
the baeie of our new findinga on the preferred aubatrate and on the 
negative effect of 14O-0M on the 24-reductaae, we auggeat that C-24 
reduction of aterola teJcee place atraight after aterol d(B -» 
7) iaomerization of zymoaterol. which occura aeveral atepa after C-32 
daaathylation of Ianoaterol in the 19-atep pathway of choleaterol 
bioayntheaia f rom Ianoaterol. 
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AB S-Adenosyl-l-oethionine:d24-sterol methyl tranaferaae (24-SMT) 

mediatea introduction of the C-28 carbon of yeaat aterola. It haa been 
ahown that aulfonium analoguee of the preeuaptive cationic intermediates 
of the methyienation reaction are potent in vivo and in vitro inhibitora 
of thia proceae. In the preaence of tbeae inhibitora. culturea of yeaat 
produced increaaed proportiona of zymoaterol, the natural aubatrate of 
the enzyme, while proportiona of ergoaterol and ergoatatetraenol were 
decreased. New c27-sterol metabolitee were alao found. The in vivo 
inhibitory power of the analogues CI (uM) ! waa ' 
determined from the proportion of C-24 methylated aterola to C-24 
nonmethylated aterola in treated culturea to be in the following order: 
25-thiacholeateryl iodide (0.07) > 24 (S) -methyl-2S-thiaeholesteryl iodide 
(0.14) > 24 (R) -nethyl -25-thiacholeateryl iodide (0.2S). kinetic 
inhibition aa revealed by radiolabeled S-adenoayl - 1 -methionine (SAM), 
crude enzyme and 2S-thiacholeateryl iodide revealed thia inhibitor to be 
uncompetitive with reapect to zymoaterol and competitive with reapect to 
SAM. The greater inhibitory power of 24 (S) -methyl -25-thiacholeateryl 
iodide compared to 24 (R) -methyl- 25-thiacholeateryl iodide auggeate that 
methyl donation to A** occura from the ai face. When 
considered in conjunction with Arigoni'a previoue work, the preaent 
reaulta infer the methyienation mediated by yeaat 24-SMT proceeda by 
alkylation from the ai face of d" followed by migration 
of a hydrogen from C-24 to C-25 acroaa the re face and final loas of a 
hydrogen from C-28 on the re face. 
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AB Leiahmania mexicana mexicana promaatigotee grown with choleaterol. 
aupplied in natural products aa the free sterol and, aa choleeteryl 
eatera, were exposed to c2 - ,4C ! mevalonate and to the 

antimycotic drug ketoconazole. Growth waa inhibited and choleaterol and 
14a-metbyl sterols accumulated in free and eaterified forma 
(choleaterol >>>4o. 14a-dimethylcholeata-8. 24-dien-3fJ- 
ol>>l4a-methylcholesta-B, 24- dien-3p-ol .eimeq. 
l4a-aetbylergoete-B.24(28) -dien-30-ol >>4o. 14a- 

diraethylergosta-B.24 (26) -dien-3p-ol ; identified by capillary gas 
chroma togrephy/maaa spectrometry, and by and "* 
nuclear magnetic reaonance spectrometry) . The I4a-methyl sterols 
were preferentially labelled with . The choleaterol waa 
unlabel led and substituted for a substantial fraction of the major 
product of aterol bioayntheaia, ergoata-5,7,24128) -trien-3p-ol 
(S-dehydroepiaterol) , but did not replace it and did not offer remarkable 
protection againat either growth inhibition or alteration of aterol 
bioayntheaia. Promaatigotea grown with C6- 1H ! cholesterol or 
C4- ,<c !choleaterol did not contain labelled forma of 
Loiehmania aterola, or other aterola. The chromatographic and 
epectrometric sterol analyaea and the iaotopic tracer findinga suggested 
that ketoconazole impaired the cytochrome p-4 50 dependent 
14a-d«swtoylation of Ianoaterol, that cholesterol was neither 
biosyntheaized nor metabolized, and that the physiological functions of 
5-dehydroepisterol had aterol structural requirementa not entirely met by 
choleaterol. In all these atudiea. L. mexicana mexicana demonstrated a 
aterol biochemiatry remarkably aimilar to that of fungi. This recommends 
an increase in interest in antimycotic drugs aa chemotherapeutic agent a 
for leishmanial infections. 
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AB Several STM (aterol methyltrenef erase) genes have been cloned, sequenced 
and expressed in bacteria recently, making it poaaible to addresa 
questions of the relationahip between sterol structure and function. The 
active site and mechaniem of action of a aet of phy logenet ica 1 ly diverae 
SMTe have been probed by eite-directed mutagenesis as well as by uaing 
substrate and related analoga of the SMT-catalyzed reaction. An 
active-aite model has been developed that ia in accord with the results 
presented, which ia consistent with the hypothesis that SMTe are 
bifunctional enzymes kinetically responsible to bind A24 -acceptor 
sterols of specific steric and electronic character and rigid orientation 
imposed by multiple hydrophobic active aite contacta exacted from a common 
waxy core. Functional divergence influenced by the architectural role of 
aterols in membranes ia considered to govern the evolution of product 
distribution and apecif icity of individual SMTe as discussed. 
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AB 14u-D*nathyl«tion ia the reaction which leads directly to 

norlanoaterol from Ianoaterol, and ia carried out exclusively by 
Ianoaterol structure. To discover the features which make Ianoaterol a 
unique mol. able to undergo thia dajaathylatioo, the electronic and 
energetic parametera of Ianoaterol and other atructurally related 
ateroids, were calcd. Local and global parameters were analyzed, in order 
to insight into the reactivity and selectivity of every mol. atudied. 
Electrostatic potential maps were used to find differences of selectivity 
in each mol., along with total energy and hardness, discovering the 
differences in reactivity. Lanoaterol shows specific orientation and 
unique. shape of electrostatic potential map, which doea not appear in 
other structures, except epilanoeterol . because it differs only in the 
orientation of a hydroxy 1 group, therefore they preaent many similarities 
but many differences also. Por this reason, epilanosterol has a aimilar 
shape of electrostatic potential map, but not its orientation. Aoyama et 
al. have found, three eaaential atructural features in lanoaterol to be 
daaathylatad, which generate a specific electrostatic potential map, -the 
hydroxy 1 group on C-3, the position of the double bound between C8 and C9 
on cycle B, and the side chain double bond. Our atudy agreea with aome 
biochem. atudiea, which reveal that there are three key features essential 
for substrate recognition by the enzyme P 4S014DM. We think the preaent 
study is an alternative methodol . to find featurea which are related with 
some parametera obtained via theor. calcna. 
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A functional cytochrome P4 50 lanoaterol 
14a-de»ethylaea CYPSl enzyme in the acroaome: 
Tranaport through the golgi and synthesis of 
meiosis-activating sterols 

Cotman. M. ; Jezek, D. ; Tacer. K. Pan; Prangez, R.j 
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Journal 
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Mammalian lanoaterol I4a-deaethyl.ee (CYPSl) is a microsomal 
cytochrome P 450 that deaethylatea lanoaterol to PP-MAS, an oocyte 
mat los is -active ting aterol and late intermediate of cholesterol 
biosynthesis. Herein the authors report CYP51 unequivocally localized to 
acrosomal membranee of male germ cella in oouae, bull, and ram, in which 
it synthesizes FP-MAS in the presence of the scrosomal form of NADP 
reduced-P 4 50 reductase. In the mouse, CYPSl (53 kDa) resides in 
endoplasmic reticulum (ER) and Golgi during all phases of acroaome 

indicating an intracellular transport from ER* through the 



Golgi to the acroaome. CYPSl (SO kDa) alao reaidea on acrosomal membranea 
of bull- and ram-ejaculated sperm. In mouse liver, a 53-kDa CYPSl ia no 
longer detected in trana Golgi, auggesting retrieval back to the ER and no 
further tranaport to other organelles. Glycosylated high-moi . -mass 
CYPSl -immunoreactive proteins in acroaomal membranes of bull and ram and 
Golgi -enriched fractions of mouse liver indicate that mammalian CYPSl a are 
subjected to poet -tranalat ional modifications in the Golgi. In 
conclusion. CYPSl is the first cytochrome P 450 enzyme to be detected on 
acrosomal membranea. It exhibita a unique, cell -type-specific 
intracellular transport that is in agreement with its cell-type-specific 
physiol. role: prodn. of cholesterol in the liver and sterols with 
signaling properties in sperm. Daaathylation of lanoaterol to FF-MAS by 
the acrosomal lanoaterol 14a-d«mothylae« enzyme complex 
demonstrates for the first time the ability of ejaculate sperm to 
synthesize meiosis-activating aterols. 
REFERENCE COUNT: 4 2 THERE ARE 4 2 CITED REFERENCES AVAILABLE POR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 

L8 ANSWER 14 OF 47 CAPLUS COPYRIGHT 2007 ACS on STN 
Full Text 

ACCESSION NUMBER: 2003:996245 CAPLUS 

DOCUMENT NUMBER: 140:159577 

TITLE: Sterol Msthyltranaf araae : Functional Analyaia ol 

Highly Conaerved Residues by Site-Directed Mutagenesis 
AUTHOR(S): Nes, W. David; Jayasimha. Pruthvi; Zhou, Wenxu; 

Kanagaaabai, Ragu; Jin. Changxiao; Jaradat, Tahhan T.; 

Shaw, Robert W. ; Bujnicki. Januez M. 
CORPORATE SOURCE: Department of Chemistry and Biochemiatry. Texas Tech 

University, Lubbock. TX. 79409-1061, USA 
SOURCE: Biochemistry (2004), 43(2), S69-S76 

CODEN: BICHAW; ISSN: 0006-2960 
PUBLISHER: American Chemical Society 

DOCUMENT TYPE: Journal 
language: English 

AB Sterol methyl transferase (SMT) , the enzyme from Saccharomyces cereviaiae 

that catalyzes the conversion of sterol acceptor in the preaence of AdoMet 
to C-24 methylated sterol and AdoHcy, waa analyzed for amino acid 
reaiduea that contribute to C-mathylatlon activity. Site-directed 
mutagenesis of nine aspartate or glutamate residues and four hiatidine 
reaiduea to leucine (amino acids highly conserved in 16 different species) 
and expression of the resulting mutant proteins in Escherichia coli 
revealed that residues at H90, Aap-125, Asp- 152, Glu-195, and Aap-276 are 
eaaential for catalytic activity. Each of the catalytically impaired 
mutanta bound aterol, AdoMet. and 2 s-aza lanoaterol . a high energy 
intermediate analog inhibitor of C-mathylatlon activity. Changee in 
equil. binding and kinetic properties of the mutant enzymea indicated that 
reaiduea required for catalytic activity are also involved in inhibitor 
binding. Anal, of the pH dependence of log kcat/Km for the wild-type SMT 
indicated a pH optimum for activity between 6 and 9. Theae resu)te and 
data ahowmg that only the mutant H50L binds aterol, AdoMet. and inhibitor 
to aimilar levels aa the wild-type enzyme suggest that H90 may act aa an 
acceptor in the coupled methyl at ion -deprotonat ion reaction. CD apectra 
and chromatog. information of the wild- type and mutant enzymea confirmed 
retention of the overall conformation of the enzyme during the varioua 
expts. Taken together, the authors' studies suggest that the SMT active 
center is composed of a aet of acidic amino acida at positions 125. 153. 
195, and 276. which contribute to initial binding of aterol and AdoMet and 
that the H90 residue functions subsequently in the reaction progress to 
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KB Express ion of the Arabidopsis sterol methyltransf eraae2 (5MT2) cDNA in 
Escherichia colt yields a native protein, when purified to homogeneity, 
has the predicted mol. naas -40 kDa on SOS -PAGE and recognises 
native aterols synthesized by Arabidopeis with a 424 (2S) -bond 
(cycloartenol; Km 35 uM and kcat 0.001 s-1) and A24(26)-bcnd 
(24 (28) -methylenelophenol; Km 28uM and kcat 0.01 s-1) . Cycloartenol 
was converted to a single olefinic product - 24 (28) -methylenecycloartanol 
whereas 24 (28) -methylenelophenol was converted to a mixt. of three 
stereochem. related products with the A24 (28) 2-ethyl idene, 
A24(28)E-ethylidene. and A25 (27) -24f)-Et side chains. 
Structural determinants essential to activity were the nucleophilic 
features at C-3 and C-24. The double bond position in the aterol 
substrate influenced catalytic efficiency according to the order: side 
chain. 024 (24) cd24 (28) and nucleua. 
A7<A6cASp 9, 19 -cyclopropane. The 14o-Me group was 
harmful to catalysis, reducing the suitability of cycloartenol as a 
substrate. On the basis of substrate activity and product distribution, 
SMT action was probed further using substrate (26 , 2 7 -de hydro zymosterol : 
26.27-DHZ) and intermediate <25-azacycloartenol s 25-AC) analogs of the 
SHT-catalyzed reactions. 26,27-DHZ was C-aathylated to 
2«-honocholeata-8 (9) . 23(24)E, 26(26') -trienol as well as 
26-homocholesta-8(9),2£(26 , )-3fl.240-dienol by SMT2, Km of 1 5 
uM, kcat of 0.001 s-1. In addn.. 26,27-OHZ acted as a mechanism- based 
irreversible inhibitor that results in the specific covalent modification 
of SKT2, exhibiting Ki of 49 uM. kinact of 0.009 s-1 and partition 
ratio of 0.11. Substrate protection with zymosterol, 24(28)- 
methylenelophenol against 26,27-DKZ and similar inhibition of the first 
and second Cl-transfer activities by the reversible inhibitor 2S-AC of Ki 
20 nM suggested the analogs interacted at the same active site. [28E-2H] - 
and (28Z-2H) 24 (28) -methylenelanosterols were paired with AdoMet and 
differences of 2H- incorporation in the enzyme -genera ted 24-Et olefins 
supported an antimechanism. The results suggest plant SMT2 has a 
position-specific substrate apecificity for A24 (25) -sterols and 
contains a aingle active center to catalyze the consecutive Cl-transfer 
activities by substrate reaction channels similar to the fungal SMT1 . 
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AB Cloned soybean sterol methyl trans f areas was purified from Escherichia 
coli to gel electrophoretic homogeneity. Prom initial velocity expts., 
catalytic consts. for substrates best suited for the first and second CI 
transfer activitiea, cycloartenol and 24 (28) -methylenelophenol, were 0.01 
and 0.001 s-1, resp. Two- substrate kinetic anal, using cycloartenol and 
S-adenosyl-L -methionine (AdoMet) generated an intersecting line pattern 
characteristic of a ternary complex kinetic mechanism. The high energy 
intermediate analog 25-azacycloartanol was a noncompetitive inhibitor vs. 
cycloartenol and an uncompetitive inhibitor vs. AdoMet. The dead end 
inhibitor analog cyclolaudenol waa competitive vs. cycloartenol and 
uncompetitive vs. AdoMet. 24 (28) -Methylenecycloartanol and AdoHcy 
generated competitive and noncompetitive kinetic patterns, resp., with 



respect to AdoMet. Therefore, 24 (2B) -methylenecycloartanol combines with 
the same enzyme form as does cycloartenol and must be released from the 
enzyme before AdoHcy. 2S- Aza cycloartenol inhibited the first and second 
CI transfer activities with about equal efficacy (Ki » 45 nM) , suggesting 
that the successive C-nethylation of the A24 bond occur* at the 
aame active center. Comparison of the initial velocity data using AdoMet 
vs. (2H3 -methyl) AdoMet aa substrates tested against satg. amta. of 
cycloartenol indicated an iaotope effect on VCH3/VCD3 close to unity. 
[2S-2H)24 (28) -Methylenecycloartanol. [2BE-2HJ24 (28 ) -methylenelanosterol . 
and (28Z-2H) 24 (28) -methylene lanosterol were prepd. and paired with Adonet 
or (methyl -3H3] AdoMet to examine the kinetic isotope effects attending the 
C-28 deprotonation in the enzymic synthesis of 24 -ethyl I idene) sterols. 
The stereochem. features as well as the observation of isotopically 
sensitive branching during the second C-aethylation suggests that the 
two me thy 1st Ion steps can proceed by a change in chem. mechanism 
resulting from differences in sterol structure, concerted vs. carbocation; 
the kinetic mechanism remains the same during the consecutive 
oethylatioo of the A24 bond. 
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Process to increase concentration of 
meiosia-activating sterols (MAS) in cholesterol 
synthesis using potent inhibitors of A24-redn. 
and/or 4a-demathylation 
Lindenthal, Bernhard 
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Eur. Pat. Appl., 31 pp. 
CODEN : EPXXDW 
Patent 
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EP 1216701 Al 20020626 EP 2000-250456 20001222 

R: AT. BE, CH, DE. DK. ES. FR, G3, GR, IT, LI. LU. NL. SE, MC. PT. 
IE, SI. LT. LV. FI, RO, MK, CY, AL, TR 
WO 2002051393 A2 20020704 WO 2001-EP14982 20011219 

W: AE. AG, AL. AM, AT, AU, AZ. BA, SB. BG. BR, BY. BZ. CA. CH. CN. 
CO. CR. CU, CZ. DE. DK. DM, 02, EC, EE, ES. FI, GB. GD. GE, GH. 
GM. HR, HU. ID. IL. IN. IS, JP, KE. KG, KP, KB, KZ. LC, LK. LR, 
LS. LT, LU, LV. MA. MD. MC, MK, MN, MW. MX, MZ. NO, NZ. PH. PL, 
PT, RO. RU, SD. SE, SG. SI, SK. SL. TJ. TM. TR. TT. TZ. UA. UG. 
US, UZ, VN, YU, ZA. ZW, AM. AZ, BY. KG, KZ. MD, RU. TJ. TM 
RW: GH, GM, KE. LS, MW, MZ. SD. SL, SZ, TZ, UG. ZM, ZW, AT. BE. CH. 
CY, DE, DK, ES. FI . FR, G8. GR, IE. IT, LU, MC. NL. PT. SE. TR. 
BP, BJ, CF, CG. CI. CM. GA, GN. GO. GW. ML. MR, NE. SN, TD. TG 
PRIORITY APPLN. INFO.: EP 2000-250456 A 20001222 

AB The invention relates to a process of increasing the concn. of 

meiosis-activating aterols (MAS) in cholesterol synthesis using potent 
inhibitors of 424 -redn. and/or 4a-deaethylatloo . 

Pharmaceutical compns . comprising the potent inhibitora are alao claimed. 
Since the MAS are responaible for the control of fertility the inhibitora 
can be used to treat infertility or aa contraceptives. The inhibitors can 
also be used in the microbiol. prodn. of MAS. Progesterone, pregnenolone, 
l7a-hydroxypregnenolone, 17a-hydroxyprogesterone, 

4-androsten-3, 17-dione, testosterone, medroxyprogesterone, verapamil, 
tamoxifen, uraodeoxycholic acid, chenodeoxychoiic acid, deoxycholic acid, 
lithocholic acid, cortisone, Cortisol, 11-desoxycortisol, 
17p* -estradiol, aldosterone, debydroepiandrosterone, norethynodrel, 
11-deoxycorticosterone, cort i cos te rone, 6-emino-2-n- 
pentylthiobenzothiazole or mixts. of them are claimed aa inhibitors. 
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2002:377063 CAPLUS 
137:197313 

Theoretical assessment of the mechanisms involved in 
the cholesterol biosynthesis from lanosterol 
Cabrera -vivas, B. M.; Ramirez, J. C. ; 
Martinez-Aguilera, L. M. R . ,- Kubli-Oarf ias, C. 
Facultad de Ciencies Ouimicas . Benemerita Unive raided 
Autonoma de Puebla. Puebla de Zaragoza. 72530, Mex. 
THEOCHEM (2002). 584, 5-14 
CODEN i TKEOOJ; ISSN: 0166-1280 
Elsevier Science B.V. 
Journal 
English 

heor. approach to describe the mechanisms of the iaomerization and 
redn. of a double bond, involved in the lanosterol conversion to 
cholesterol was undertaken. Also, the 14a-deaethyl*tion and 
4a-deaethylation in this biosynthesis were studied, and some 
similarities were found between the two,* however they are different and 
their mechaniams have not been explained yet. Ab initio calcns. were 
performed in order to prove these mechaniams. Two different 
characteristics involved in this biosynthesis were explained, namely (i) 
the stability of each mol . during this reaction using total energy, 
hardneaa and dipole moment, and (ii) the explanation of proponed 
mechanisms (Steroid Biochem. and Pharmacol., 1970, p. 57] of the two 
different reactions, using frontier orbitais and at. charges. For this 
sequence of reactions, the hardness and dipole moment indicate the 
hydro-aoly. of the mols . , which means that carrying properties change 
through cell membrane. It is possible to explain the reaction mechanisms 
using frontier MOs theory and the at. charge. The localization of HOMO, 
LUMO and the flow of at. charge are in agreement with reported mechanisms 
(Steroids 8 (1966) 353; Medicinal Natural Products, 1997, p. 218; Biochem. 
of Steroid Hormones, 1975, p. 1}. 
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DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Halotolerant and halophilic melanized fungi were recently described in 
hyperaaline watera. A cloae atudy of the aterol compn. of such fungi, 
namely Hortaea werneckii, Altemaria altemata. Cladosporium 
spbaerospereua. Cladosporium sp.. and Aureobasidium pullulans, revealed 
the dominance of ergoaterol and the presence of 29 intermediates of its 
biosynthesis pathway. The presence or absence of intermediates from 
distinct synthesis routes gave insight into the operative synthetic 
pathways from 4.4, 14-trimethylcholesta-8,24-dien-3p-ol (lanosterol! 
to ergoaterol in melanized fungi and in Saccharooyces cereviaiae, a ref. 
yeaat cultured in parallel. In all etudied melanized fungi, initial 
methylettoo at C-24 took place before C-14 and C-4 das* thy la t ion , 
involving a different reaction sequence from that obsd. in S. cerevisiae. 
Further transformation was obsd. to occur through various routes. In A. 
alternata, iaomerization at C-7 takes place prior to deaatn. at C-5 and 
C-22, and methylene redn. at C-24. In addn. to these pathways in 
Cladosporium app., H. werneckii, and A. pullulans, ergosterol may also be 
synthesized through redn. of the C-24 methylene group before desatn. at 
C-5 and C-22 or vice versa. Moreover, in all studied melanized fungi 
except A. altemata. ergosterol biosynthesis may also proceed through C-24 
methylene redn. prior to C-4 danetbylation. 
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Ab initio calculations for elucidation of the 
lanosterol 1 4a - dtuaathylation mechanism 
Cabrera -Vivas, B. M.; Melendez. F. J.; 
Martinez-Aguilera. L. M. R.; Kubli-Garf ias, C. 
Pacultad de Ciencias Ouimicas. Benemerita Universidad 
Autonoma de Puebla, Puebla de Zaragoza, Mex, 
THEOCHEM (2000). 532. 245-256 
CODEN: THEODJ; ISSN : 0166-1280 
PUBLISHER : Elsevier Science B.v. 

DOCUMENT TYPE: Journal 
LANGUAGE: Engl i ah 

AB Ab initio calcns. at the RHP/6-31G* level were performed with the SPARTAN 
program in order to elucidate the best pathway through which norlanoaterol 
could be bioeynthesized from lanosterol (demethylation) . Two possible 
main pathways have been reported: the pathway via intermediate carboxylic 
acid proposed by Olson and Akhtar, and the pathway via intermediate 
formyloxy proposed by Alexander et al. The fonnyloxy pathway is more 
feasible than the carboxylic acid pathway based on an anal, of frontier 
orbitais, hardness /softness and reactivity parameters. 
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Sterol C-oethyl transferase from Prototheca 
wickerhamii mechanism, aterol specificity and 
inhibition 

Mengla, A. T.; Nee, w. d. 

Department of Chemistry and Biochemistry, Texas Tech 
University, Lubbock, TX. 79409, USA 

Bioorganie i Medicinal Chemistry (2000), 8(5>, 925-936 
CODEN: BMECEP; ISSN: 0968-0B96 
Elsevier Science Ltd. 
Journal 
English 

The membrane - bound sterol Me transferase (SMT) enzyme from Prototheca 
wickerhamii, a non-photoaynthet ic, yeast -like alga, waa found to 
C-asthylata appropriate o24 (25) -sterol acceptor mols. to 
A25 (27) -240-Me products stereoselectively. Incubation with 
paira of substratea- (2H3 -methyl] AdoMet and cycloartenol, and AdoMet and 
(27-13C) lanosterol- followed by 1H and 13C NMR anal, of the isotopically 
labeled products demonstrated the si -face ([3- face attack) mechanism 
of C-eethylatlon and the regiospeci f icity of A2S (27) -double bond 
formation from the pro-Z Me group (C27) on lanoaterol. The enzyme has a 
substrate preference for a sterol with a 3p-hydroxyl group, a planar 
nucleus and a side chain oriented into a 'right-handed' structure 
(20R-chirality) -characteristic of the native substrate, cycloartenol. The 
apparent native mol. wt . of the SMT was detd. to be appro*. 1S4.000, as 
measured by Superose 6 FPLC. A series of sterol analogs which contain 
heteroatoas substituted for C2« and C25 or related structural 
modifications, including ateroidal alkaloids, have been used to probe 
further the active site and mechanism of action of the SMT enzyme. Sterol 
aide chains contg. isoelectronic modifications of a pos . charged moiety in 
the form of an ammonium group substituted for carbon at C25 , C24. C23 or 
C22 are particularly potent non-competitive inhibitors (Ki for the most 
potent inhibitor tested, 25-azacycloartanol, was ca . 2 nM, four ordera of 
magnitude less than the Km for cycloartenol of 28 uM). supporting the 
intermedlacy of the 24 -Me C24 (25 ) -carbenium ion intermediate. Ergoaterol, 
but neither choleaterol nor aitoaterol, was found to inhibit SMT activity 
(Ki-80 CM) . The combination of results suggeats that the 

interrelationships of substrate functional groups within the active center 
of a A24(25> to A2S (27) 240-methyl -SMT could be 

approximated thereby allowing the rational design of C-methyl atlon 
inhibitors to be formulated and tested. 
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PE: Journal 
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AB 624 (28) -Sterols are end products of a mono C-aathylatioa pathway 
catalyzed by the native 624 (25)- to 624 (26) -sterol 

methyl transferase (SWT) enzyme from Saccharosryces cereviaiae. Using a 
TyrSl to Phe mutant SMT enzyme of S. cereviaiae, generated by 
site -directed mutagenesis of a highly conserved reeidue in the sterol 
binding aite. the authors found that aeveral 424(25)- and 
624 (28) -eterola, which are not subatratea for the native protein, 
were catalyzed to mono- and bis-C24 -alkylated side chain*. The mutant 
protein behaved similarly to the native protein in chroma tog. and in 
binding zymosterol, the preferred substrate. Zymosterol was converted to 
fecosterol by the Y81P mutant protein with similar turnover efficiency as 
the native protein (Km - 12 uM and kcat - 0.01 s-1) i trace 24-Et 
eterola were detected from theae incubationa. 4a-He zymoeterol, 
which is not a normal substrate for the wild-type SMT enzyme, waa 
converted to 40-Me fecosterol in high yield, when fecosterol and 
4a-Me fecoaterol were asaayed individually at aatg. con en a . only 
fecosterol served as an effective substrate for the second C-tranafer step 
(Km > 38 uM and kcat - 0.002 a-l), auggeating that successive 
C-oethylation of 624 (28) -subatratea ia limited by product release 
and that mol. recognition of sterol featurea involvea hydrogen bond 
formation. Isomeric 24-Et sterol olefins generated from 24 (28) -methylene 
cholesterol were characterized by chromatog. (GC and HPLC) and spectral 
methods (MS and IK NMR) , viz.. fucosterol, isofucoaterol . and clerosterol. 
Changes in rate of c-mathylatlon and product distributions resulting 
from deuterium substitution at C28 were used to establish, the kinetic 
isotope effects (kieo) for the various deprotonat ions leading to 
C2 4 -methylene, C24 -ethyl idene, and C24-Et sterols. An isotope effect on 
C28 Me deprotonation generated during the firat Cl-tranafer waa detected 
with zymosterol and desmosterol paired with AdoMet and I 2H3 -methyl ) AdoMe t . 
A similar expt. to test for a KIE generated during the second CI -transfer 
reaction with AdoMet paired with 24 (28) -methylenecholeaterol and 
(28-2H2) 24 (28) -methylene choleaterol indicated an inverse isotope effect 
assocd. with C27 deprotonation. Alteration in the proportion of the C24 
alkylated olefinic producta generated by the pure YfllP mutant resulted 
from the suppression of the formation of 424 (28) -ethyl idene aterole 
(C28 deprotonation) by a primary deuterium isotope effect with a 
compensating stimulation of the formation of 24-Et sterols (C27 
deprotonation) . Kinetic atudy on the rate of product formation indicated 
a normal KIE of Mi/kD - 2.62 for the firat Cl-transfer. Alternatively, an 
inverse KIE vaa established with kH/kD - 0.9 for the second Cl-transfer 
resulting from conversion of the 24 (28) -double bond (Sp2 hybridization) to 
a 24f)-Et group (Sp3 hybridization) . Prom the structures and 
stereochera. assignmenta of the C-Et olefin producta, the atereochem. of 
the attack of AdoMet in the second Cl-transfer was found to operate a 
Si-face (backside) attack at C24 , analogous to the first Cl-tranafer 
reaction.. 
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Over express ion, purification, and stereochemical 
studies of the recombinant <S) -adenoeyl-L-methionine : 
424(25) -to 624(28) -sterol methyl 
transferase enzyme from Saccharomyces cerevisiae 
Nes. w. David; McCourt. Brian 8.; Zhou. wen-Xu; Ma, 
Jianzhong; Marshall. Julie A. ; Peek. Laurt-Ann; 
Brennan. Michael 

CORPORATE SOURCE: Department of Chemiatry and Biochemistry, Texas Tech 

University. Lubbock. TX. 79409. USA 
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Academic Press 
Journal 
English 

AB The ERG6 gene that encodes <S) -adenosyl - L-methionine :624 (25) • to 
624 (28) -aterol Me transferaae (SMT) enzyme from Saccharomycea 
cereviaiae waa introduced into plasmid pET23a(») and the resulting native 
protein was overexpressed in BL2KDE3) host cells under control of a T7 
promoter. Thia enzyme waa purified to apparent homogeneity by ammonium 
sulfate pptn., anion exchange, and hydrophobic interaction chromatog. 
N-Tenainel sequence anal, of the first 10 amino acids of the purified SMT 
protein confirmed the identity of the start triplet and expected primary 
atructure. The enzyme exhibited a turnover no. of O.01/a and an isoelec. 
point of 5.95. A combination of Superose 6 chromatog. and sodium dodecyl 
sulf ate-polyaerylamide gel elect ropho real a showed that the purified SMT 
enzyme possessed a native mol. wt. of 172,000 and was tetrameric. The 
purified SMT enzyme generated kinetics in which velocity vs. substrate 
curves relative to zymosterol (preferred sterol acceptor mol.) and AdoMet 
were aigmoidal rather than hyperbolic, indicating enzyme cooperativity 
among the subunits. Studies on product formation uaing (27-l3C)zymosterol 
and (2H3 . -methyl} AdoMet incubated with the pure SMT enzyme confirmed the 
reaction mechanism of aterol aethylation to involve a l, 2-hydr-.de shift, 
of H-24 to C-2S from the Re- face of the original 24, 25 -double bond. 
Deduced amino acid sequence comparieona of the SMT polypeptide from 5. 
cerevisiae with related aterol Me transferaae enzymea of plant and fungal 
origin indicate that there is a significant degree of similarity between 
theae enzymes. Specifically, there is a conserved sequence (in yeaat trom 
amino acida ca. 79 to 92 which contains an YEXCWG motif; referred to aa 
Region I) that is not present in other AdoMet -dependent Me transferase 
enzymes. 
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AB Small-bowel transplantation impairs intestinal absorptive function for 
unknown reasons. The proportions of plaama, biliary, and hepatic 
choleaterol precuraors to cholesterol were detd. by gea-liq. chromatog. 
after resection of the proximal 751 of the porcine jejunal leum and 
autotransplantat ion of the remaining ileum and were related to in vivo 
absorption and fecal excretion of cholesterol. Ileal autot ransplantat ion 
significantly decreased serum (19%) and liver (7.6%) choleaterol content, 
the eater if icat ion percentage of eerum cholesterol (5.1*), and the total 
ant . of. cholesterol abaorbed (48%) and increased fecal excretion of bile 



acids (1081), net cholesterol elimination (531), and the proportions of 
plasma (207%), biliary (183%), and hepatic (1141) choleaterol precursora. 
The increaaes were moat striking for the side-cha in-satd. demethylated 
sterols, choleatenol and lathosterol, and monometbyl eterola. whose 
bile/liver and plasma/liver ratios were increaaed in the 
autotransplantation group. Plaama, biliary, and hepatic precursor 
proportions were pos. related to each other and similarly correlated with 
fecal bile acids and the net elimination of cholesterol in feces. These 
findings suggest that ileal autotransplantation in pigs with proximal gut 
resection increased the levels of cholesterol precursor sterols in plasma, 
bile, and liver mainly due to a bile-acid-aalabsorption-induced increase 
in hepatic synthesis of cholesterol. Enhanced aecretion of cholesterol 
precursors from the liver into the plaama and bile may have contributed to 
their increased values during the increaaed rate of cholesterogenesis. 
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A new triazoie. voriconazole (UK- 109 , 496 ) , blocks 
aterol biosynthesis in Candida albicans and Candida 
krusei 

Sanati, Homayoon; Belanger, Paul; Fratti. Rutilio; 
Ghannoum, Mahmoud 

Division Infectious Diseases, Harbor-UCLA Medical 
Center, Torrance, CA, 90S09, USA 

Antimicrobial Agents and Chemotherapy 11997). 41(11). 
2492-2496 

CODEN: AMACCQ; ISSN: 0066-4804 
American Society for Microbiology 
Journal 
English 

Voriconazole (UK- 109. 496) is a novel triazoie deriv. with potent 
broad-spectrum activity againat varioua fungi, including some that are 
inherently resistant to fluconazole, such as Candida krusei. In this 
study, the authors compared the effect of subinhibitory conens . of 
voriconazole and fluconazole on sterol biosynthesis of 

fluconazole- res iatant and -susceptible Candida albicans strains, as well 
as C. krusei, in an effort to delineate the precise mode of action of 
voriconazole. Voriconazole MICs ranged from 0.003 to 4 ug/mL, while 
fluconazole MICs ranged from 0.2S to >64 ug/mL. To investigate the 
effects of voriconazole and fluconazole on candidal sterols, yeast cells 
were grown in the abaence and presence of antifungals. In untreated C. 
albicans controls, ergosterol was the major sterol (accounting for 53.6% 
1 2.2% to 71.7% x 7.8% of the total) in C. alhicans and C. krusei 
atrains. There waa no significant difference between the sterol compns. 
of the f luconazole- susceptible and -resistant C. albicans isolates. 
Voriconazole treatment led to a decreaae in the total aterol content of 
both C. albicans strains tested. In contrast, exposure to fluconazole did 
not reault in a significant redn. in the total sterol content of the three 
candidal strains tested (P > 0.S) . Cas-liq. chromatog. anal, revealed 
profound changes in the sterol profiles of both C. albicans strains and of 
C. kruaei In response to voriconazole. This antifungal agent exerted a 
similar effect en the sterol cocpas. of both fluconazole- susceptible and 
-resistant C. albicans strains. Interestingly, a complete inhibition of 
ergosterol synthesis and accumulation of its biosynthetic precursors were 
obsd. in both strains treated with voriconazole. In contrast, fluconazole 
partially inhibited ergosterol synthesis. Anal, of sterols obtained from 
a fluconazole- resistant C. albicana strain grown in the presence of 
different conens. of voriconazole showed that this agent inhibits 
ergosterol synthesis in a dose -dependent manner. In C. krusei, 
voriconazole significantly inhibited ergosterol synthesis (over 751 
inhibition). C. krusei cells treated with voriconazole accumulated the 
following biosynthetic intermediates: squalene, 4 , 14 -dimethyl zymosterol, 
and 24-methylenedihydroianosterol. Accumulation of these methylated 
aterola is consistent with the premise that this agent functions by 
inhibiting fungal P « 50 -dependent 14a-deaethylaae . As expected, 
creating C. krusei with fluconazole minimally inhibited ergosterol 
synthesis. Importantly, our data indicate that voriconazole is more 
effective than fluconazole in blocking candidal sterol biosynthesis. 



consistent with the different antifungal potencies of these compds . 
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DOCUMENT NUMBER: 127:316142 
TITLE: Cholesterol biosynthesis from lanoaterol: development 

of a novel assay method and characterization of rat 
liver microsomal lanoaterol 424 - reductase 
Bae, Soo-Han; Paik, Young-Ki 

Department of Biochemistry and Bioproducts Research 
Center. College of Science, Yonsei University, Seoul, 
120-749, S. Korea 

Biochemical Journal (1997). 326(2). 609-616 
CODEN: BIJOAK; ISSN: 0264-6021 
Portland Presa 
Journal 
English 

The membrane-bound aterol 624 - reductase (24 - reductase) catalyzes 
anaerobic redn. of the 24(2S»-enes of lanoaterol and other obligatory 
intermediates of cholesterol biosynthesis from lanoaterol. A novel assay 
method and properties of the 24-reductaae are deacribed. More than a 
120- fold induction of the 24-reductase activity waa achieved by feeding 
rats a diet contg. 5% cholestyramine plus 0.1% lovastatin in chow and by 
modulating diurnal variation. With thia enzyme induction condition, 
lanoaterol waa converted efficiently into dihydrolanoeterol in both intact 
hepatic microaomea and freshly isolated hepatocytee only when either 
miconazole or CO waa added to inhibit l4u-dea*thyletion of 
lanoaterol. AR4 S cells, which are deficient in 14u-Me daaethylase 
(14a-DH), exhibit lanoaterol 24-reductase activity without addn. of 
either CO or miconazole. Conversely, inhibition of the 24-reductase was 
not required for the expression of hii-dm activity. Studies on the 
substrate specificities for the 24-reductaae uaing different 24 (25) -enes 
showed that the most reactive aubstrate was Sa-choleata- 7 , 24 -dien- 
3f)-ol, which exhibited a maximal IB-fold higher kcat than that of 
lanosterol without the aid of the l«u-DM inhibitor. In addn., both 
the kinetic behavior of lanosterol substrate in relation to the 
24-reductase and a non-competitive inhibition mode of U1B666A (Kl 0.157 
UM) aa well aa Triparanol (Kl 0.523 UN) , two well-known 24-reductaae 
inhibitors, were detd. On the basis of our new findings on the preferred 
substrate and on the neg. effect of Ha- dm an the 24-reductase. we 
suggest that C-24 redn. of sterols takes place straight after sterol 
48-«7 isomerization of zymosterol, which occurs several steps 
after C-32 dsnathylat ion of lanosterol in the 19-step pathway of 
cholesterol biosynthesis from lanosterol. 
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Stereochemical features of C-methyletloae on the 
path to 424 (28) -methylene and 
424 (28) -ethylidene sterols: studies on the 
recombinant phytosterol methyl transferaae from 
Arabidopsis theliana 

Tong. Yusen; McCourt, Brian S.; Quo, De-an; Mangle. 
Anil T.; Zhou. Wen-Xu; Jenkins. Mark D.; Zhou, wen; 
Lopez. Monica; Nea, W. David 

Dep. Chemistry and Biochemistry. Texas Tech Univ., 
Lubbock. TX, 79409, USA 

Tetrahedron Letters (1997), 38(35). 6115-6118 

CODEN: TELEAY ; ISSN: 0040-4039 

Elsevier 

Journal 

English 

te prepd. from Escherichia coli cella that express the 
f erase (SMT) gene of Arabidopsis thaliana. migration of the 
at C-24 to C-2S from the Re-face of the double bond waa 
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demonstrated in the biosynthesis of I27-13C1 24 (28) -eethylenezymosterol 
(fecosterol) from {27 - 1 3C} zymosterol end che chirality of the C-2S 
atereocenter (2SR> was retained after the etereospecif ic converaion of 
127-1JCJ24 (28) -methylenezymosterol to [27- DC] (24 (28) Z) -ethyl idenecholest- 
8-en-3P-ol . 
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Identification of cDNAa encoding aterol 
methyl -tranaferaaea involved in the aecond 
methylatlon atep of plant aterol bioayntheaia 
Bouvier-Nave, Pierrette; Husselstein, Tenia; Deaprez, 
Thierry; Benveniate, Pierre 

Inatitut Biologie Moleculaire Plantes. Depsrtement 
Enzymologie Cellulaire Moleculaire. Inatitut 
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European Journal of Biochemistry (1997), 24 6(2), 
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CODEN: EJBCAI; ISSN: 0014-2956 
Springer 
Journal 
Engl i ah 

Two He transfers are involved in the courae of plant aterol bioayntheaia 
and reaponeible for the formation of 24-alkyl sterols (mainly 24 -Et 
•terola) which play major rolea in plant growth and development. The 
firat Me transfer applies to cycloartenol, the aecond one to 24-nethylene 
lophenol. Five cDNA clone* encoding two Arab i dope is thaliana, two 
Nicotians tabacum and one Ricinus communis 8-sdenoayl • L-oethionine 
(AdoMet) sterol methyl tranaferaaea (EMT) were iaolated. The deduced amino 
acid sequences of A. thaliana and N. tabacum SMT are about 801 identical in 
all poaaible combinations. In contrast they are about 40* identical with 
the deduced amino acid sequence of R. communis SMT and the published 
Glycine max sequence. Both A. thaliana and one N. tabacum SMT cDNAs were 
expreased in a yeaat null mutant erg6. deficient in AdoMet zymosterol 
C24 -methyl transferase and contg. C24 -non-allcylated sterols. In all 
caaea, several 24 -ethyl idene aterols were synthesized. A thorough study 
of the aterol ic coepn. of erg6 expreasing the A. thaliana cdna 411 
(erg6-411B-pYeDP60) showed 24 -methylene and 24 -ethyl l dene derive, of 
4-desmethyl, 4a-Me and 4,4-di-Me sterols as well as 24-Me and 24 -Et 
derive, of 4-desmethyl sterola. The etructure of 5a-at igraasta- 8, 
Z-24 (24 * ) -dien-3p-ol, the major sterol of transformed yeasts, was 
demonstrated by 400 KHz 1H NMR. Microsomes from erg6-4118 -pYeDP60 were 
shown to possess AdoMet -dependent sterol -C-methyl- transferase activity. 
Delipidated prepns. of these microsomes converted cycloartenol into 
24 -methyl lene cycloartenol and 24 -methylene lophenol into 24 -ethylidene 
lophenol, thus allowing the first identification of a plant 
aterol-C-mathyltraoaferaae cDNA. The catalytic efficiency of the 
expressed SMT was 17- times higher with 24 -methylene lophenol than with 
cycloartenol. Thia result provides evidence that the A. thaliana cDNA 411 
(and most probably the 3 plant SMT cONAa presenting B0% identity with it) 
encodes a 24 -methylene lophenol -C- 241 methyl transferase catalyzing the 
second methylatlon step of plant sterol biosynthesis. 
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127:77765 

Substrate-based inhibitors of the (S) -adenosyl - L- 
methionine: A24(2S)- to A24 (28) -sterol 
aethyltreneferase from Saccharomyces cerevisiae 
Nes. W. David; duo, De-an; Zhou. Wen 
Dep. Chem. Biochemistry. Texas Tech Univ., Lubbock, 
TX. 79409. USA 

Archives of Biochemistry and Biophysics (1997). 
342(1), 68-81 

CODEN: ABBIA4; ISSN : 0003-9861 



Academic 

PE: Journal 
English 

AB A series of 31 side-chain-modi f ied analogs of cholesterol, zymosterol, 
lanosterol. and cycloartenol and the steroidal alkaloids solasodine and 
aolanidine were studied as inhibitore of (S) -adenosyl -L- 
methionine :A24 (25) -sterol methyl trans ferase ISMT) enzyme activity 
from Saccharomyces cerevisiae. Two classes of sterol methylatlon 
inhibitors were tested: substrate analogs, including mechanism-based 
inhibitors, and transition state analogs. Several novel sterol 
methylatlon inhibitors that contained an sza, aziridine, or ammonium 
group in the sterol side chain were prepd. and tested {or the first time. 
The degree and kinetic pattern of methylatlon inhibition were influenced 
by the position and nature of the variant functional group introduced into 
the aide chain. The moat potent inhibitors of SMT enzyme activity were 
transition state analog inhibitors (Hi values of 5-10 nM) that mimicked 
the structure and conformation of the natural substrate presumed to form 
in the ternary complex generated in the transition state. Steroidal 
alkaloids were potent competitive inhibitors with Ki values ranging from 
2-30 uM. which is about the Kaspp of zymosterol. -27 uM. Ad 
isosteric analog of the natural substrate, zymosterol, in which the 
26/27-geo-dimethyl groups were joined to form s eye lopropyl idene function 
is shown to be a potent irreversible mechanism- based inactivator of SMT 
enzyme activity that exhibits competitive- type inhibition, Ki 48 uM 
with a Kinact of 1.52 min-1. Mechanistic implications of these results 
provide new insights into the topol. of the ternary complex involving 
sterol -AdoMet -enzyme. 
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1992:546829 
117:146829 

Sterol content of Candida maltose strains with high 
resistance to nystatin 

Durasova. E. N. ; Mikhailova. N . P.; Zhakovskaya. Z. 
A. ; Vyunov, K. A. 
NPO *Gidrolizprom« . Russia 

Mikologiya i Fitopatologiya (1991). 25(6), 497-92 
CODEN: MIF1B2; ISSN: 0026-3648 
DOCUMENT TYPE: Journal 
LANGUAGE: Russian 

AB Nystatin-resistant mutants of C. maltose were blocked in different stages 
of ergosterol synthesis: C24 - transmethylation, A8-A7- 
isomerization, and 14a-d«aethyl*tlon. The mutants may be used to 
study biosynthetic pathways of sterols. 
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Structural requirements for transformation of 
substrates by the (S) -adenosyl -L- 
methionine:A24 (25) -sterol methyl transferase 
Nes, W. David; Janssen, Giselle G . ; Bergenstrahle , 
Annika 

Plant Fungal Lipid Res. Microb. Prod. Res. Unit, 
Richard B. Russell Res. Cent.. Athens. GA. 30613. USA 
Journsl of Biological Chemistry (1991), 266(23), 
15202-12 

CODEN. JBCHA3; ISSN: 0021-9258 
Journal 
English 

The membrane -bound enzyme of microsomes obtained from sunflower embryos 
that catalyzes the bisubstrate transfer reaction whereby the Me group of 
IS) -adenosyl -L-methionine is transferred to C-24 of the sterol side chain 
was investigated. Optimal incubation conditions for assay of the 
microsomal IS) -adenosyl • L-methionine : sterol A24-Me transferase (SMT) 
have been established for the first time. The microsomal prepn catalyzed 
che formation of a A24 (28) -sterol and was free of contaminating Me 
transferase enzymes, e.g. those which form A23-24 Me sterols 
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(cyclosadol) and A25-240-Me sterols (cyclolaudenol ) and other 
sterol ic enzymes which might transform the acceptor mol. to metabolites 
which could compete in the assay with the test substrate. From a series 
of incubations with 27 sterol and sterol- like (tri terpenoids) substrates 
of which 23 compels, possessed a 24, 2s- double bond, a marked dependence on 
precise structural features and three-dimensional shape of the acceptor 
mol. in its ability to be transformed by the SMT was obad. In contrast to 
the yeast SMT where cycloartenol fails to bind to the SMT and zymosterol 
is the best substrate for asthylatloa, the sunflower SMT studied here 
utilizes cycloartenol preferentially to zymosterol and the other 
substrates. Of the chem. groups which distinguishes cycloartenol, a free 
lf)-OH, 9{1, 19-cyclopropyl group, trimethylated aatd. nucleus, and 
A24 -double bond, only the nucleophilic centers at C-3 and C-24 were 
obligatory for substrate binding and methylatlon. Of the bent or flat 
conformations which cycloartenol may orient in the enzyme -substrate 
complex, the results indicate e selection for acceptor mo Is. which possess 
the shape that closely resembles the crystal state and soln. orientation 
of cycloartenol which is now known to be flat rather than bent. 
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1991:651948 CAPLUS 
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Sterol composition of nystatin-resistant Candida 
maltosa mutants 

Mikhsilova, N. P.; Sorokoletova, B. P.; Durasova, E. 
N. ; Vyunov, K. A.; Sbapovelov, O. I. 
All-Union Inst. Plant Mater. Hydrol., Leningrad, 198 
099, USSR 

Folia Microbiologica (Prague, Czech Republic) (1991), 
36(2). 148-52 

CODEN: FOMIAZ; ISSN: 0015-5632 
Journal 
English 

AB The cootpn. of aterol fractions of nystatin-resistant Candida maltosa 
strains was detd. Using UV - spec t rome try, TLC, and GLC-MS it was 
demonstrated that resistance to nystatin is connected with the coepn. 
. alterations of yeast cell sterols. Block of different stages of 
ergosterol biosynthesis was revealed in some mutants, vis. 
C-24 -transmethylation, AB -» A7-iaomerization, 

14a-demethylation, C- 5 (6 ) -dehydrogenat ion, redn. of C-14(15) and 
C-24 (28) double bonds. 
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TITLE: Effects of ketoconazole on cholesterol ayntheais and 

precursor concentrations in the rat liver 
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CORPORATE SOURCE: Second Dep. Med., Univ. Helsinki, Helsinki, SF-00290. 

Finland 

SOURCE: Lipids (1987), 

CODEN: LPDSAP; 
DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Ketoconazole, an antimycotic agent, given to rats for 1 wk as a 0.05% food 
addn. had no effect on the hepatic conens. of free and eaterified 
cholesterol or on the activity of acyl CoA: cholesterol -acyltransf erase 
(ACAT) . However, the levels of free methylated cholesterol precursors, 
esp. lanosterole. less markedly AS. 24 and AB-diMe sterols and 
monoMe sterols, were increased after 1 day's treatment, whereas those of 
esterified Me sterols were increased inconsistently, and those of free and 
esterified AS- latbosterol , lathosterol, and desmosterol were not 
affected. Cholestyramine treatment had no effect on ACAT in spite of a 
decrease in the hepatic content of esterified cholesterol and caused a 
marked increase in the free cholesterol precursor levels, esp. in those of 
lathosterols. Cholestyramine given to ketoconazole -treated rats increased 
the hepatic levels of AS- and A7- lathosterols but not 
desmosterol or methylated cholesterol precursors. Ketoconazole 
increased and cholestyramine markedly decreased plant sterols, sitosterol 



and campesterol in the liver. In serum, the contents of both lanosterols 
and lathosterol were increased but that of cholesterol tended to be 
decreased by ketoconazole (-191). Apparently, ketoconazole impairs 
deaethylatlon processes at C-14 and to some extent at C-4 in the rat 
liver, resulting in lowered serum cholesterol level. 
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Journal of Lipid Research (1988), 29(1), 
CODEN: JLPRAW; ISSN: 0022-2275 
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English 

AB Ketoconazole. an antifungal antibiotic, inhibits cholesterol synthesis by 
blocking deaethylatlon of lanosterol. Effects of this inhibition were 
studied on serum cholesterol, lipoproteins and cholesterol precursors, 
biliary lipid compn., and fecal steroid elimination in 5 patients with 
prostste cancer treated with large doses of ketoconazole. The serum level 
of total cholesterol fell by 27%, that of low-d. lipoprotein (LDL) 
cholesterol by 41% and that of low-d. spolipoprotein-8 (LDL apoB) by 321 
with ketoconazole alone; the fall in the total cholesterol level of a 
patient treated with ketoconazole-choleatyramine was 65%. Serum contents 
of free lanosterol and dihydrolanoaterol increased up to 250 times, yet 
the total conens. remained <2 mg/dL. Of the other cholesterol precursor 
sterols only those with AB-double bond increased several fold, 
indicating that in addn. to 14a- deaethylatlon, ketoconazole also 
interfered with metab. of later intermediary sterols to some extent. 
Compared with serum sterola, lanosterols were enriched in biliary and 
fecal sterols up to 10-20 times. Fecal lanosterol output increased from 
12 to 247 rag/day, and comprised over 20% fecal steroids of endogenous 
origin. Bile acid synthesis was decreased, the proportion of 
che node oxy c ho He acid being markedly reduced in both biliary and fecal 
bile acids. Cholesterol absorption appeared to decrease yet fecal neutral 
sterol output and cholesterol synthesis were unchanged and the overall 
aterol synthesis was increased. Thus, ketoconazole inhibits cholesterol 
elimination as bile acids. However, by blocking 14a- 
daaethylation. it results in effective drainage of sterol nucleus as 
lanosterols into bile and feces, which, in turn, is assocd. with a marked 
redn. in LDL cholesterol level probably through activation of hepatic LDL 
apoB receptors. 
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106: 15011 

The distinction of different types of cytochromes 
P-4S0 from the yeasts Candida tropical is and 
Saccharomyces uvarum 

Sanglard, D. Kaeppeli. 0.,- Fiechter. A. 
Dep. Microbiol. Mol. Genet.. Univ. Cincinnati. 
Cincinnati. OH. 45267, USA 

Archives of Biochemistry and Biophysics (1986). 
251(1). 276-86 

CODEN ; ABBIA4; ISSN: 0003-9861 
Journal 
Engl ish 

The distinction between 2 types of cytochromes P 450 originating from 
microsomes of C. tropical is grown on glucose and on alkane was achieved. 
Criteria of differentiation between these 2 cytochrome P 450 forms were 
based on the chsrscteristics of reduced CO difference spectra, on 
substrate specificity, and on binding and inhibition kinetics of the 
fungistatic compd. propiconazole . One cytochrome P 4 50 form catalyzed the 
14a-d*methylatlon of lanosterol and bound propiconazole with an 
equimolar ratio. This form was present in microsomes from glucose-grown 
cells and shared similar characteristics with the cytochrome P 450 of S. 
uvarum grown on the same C source. The other cytochrome P 4 50 form 



DOCUMENT TYPE: 



75 



catalyzed Cbe terminal hydroxylet ion of aliph. hydrocarbon* and showed a 
less specific binding ratio with propiconazole . ( 103 raol propiconazole/mol 
cytochrome P 4S0). This type of cytochrome p 450 was only present in the 
microsomes of C. cropicalis grown on alkane. 
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1966:163785 
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Oxidative deaatnylatioo of lanoaterol in cholesterol 
biosynthesis i accumulation of sterol intermediates 
Shafiee. Ali; Trzaako*. James M. ; Paik. Young Ki; 
Gay lor, James I. 

Cent. Res. Dev. Dep., B. I. do Pont de Nemours and 
CO., Wilmington, DE, 19698. USA 
SOURCE: Journal of Lipid Research (1986), 27(1). 1-10 

COD EN: JLPRAW; ISSN: 0022-2275 
DOCUMENT TYPE: Journal 
LANGUAGE t English 

AB with (24.2SOH)dihydrolenoaterol as substrate, large-scale metabolic 

formation of intermediates of lanoaterol deaathylatloa by microsomes was 
carried out to identify all compds. in the metabolic process. By 
utilising knowledge of electron transport of lanoaterol desMthyletion. 
the deaathylatloa reaction was interrupted, allowing accumulation and 
confirmation of the structure of the oxygenated intermediates 
lanost-B-en-3|J,32-diol and 30-hydroxylsnost -B -en- 32-al , ss well 
as the deaethyletloa product 4 . 4 -dieethylcholeata-S , 14 -dien-3p-ol . 
Further metab. of the 48,14-diene intermediate to a single product, 
4.4-dimethylcholest-0-en-3|)-ol, occurs under interruption conditions 
in the presence of 0.5 mM CN-. With authentic conpda., each intermediate 
was rigorously characterized by HPLC and gas-liq. chromatog. plus mass 
spectral anal, of isolated and derivatized sterols. Intermediates that 
accumulated in greater abundance were further characterized by UV, 1H NMR, 
and IR spectroacopy of the iaolated sterols. 
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TITLE: Evidence for the contribution of a sterol H -reductase 

to the 14n-deaethylstloo of lanoaterol by yeast 
Aoyama, Yuri; Yoshida, Yuzo 

Pac. P hares. Sci., Mukogawa Women's Univ., Hyogo. 663, 
Japan 

Biochemical and Biophysical Research Communications 
(1986), 134(2). 6S9-63 

ISSN: 0006-291X 



English 




Lanoaterol (I) was converted to a 14 -dsaathylatad metabolite, 

4, 4 -dimethyl zymosterol by Saccharomyces cerevisiae microsomes. This 

metab. was mediated by a cytochrome P 450 (P 450/14DM) . However, a 

reconstituted system consisting of P 4 50/ 14 DM and ita reductase converted 

lanoaterol to the 14-desatd. deriv. of 4,4-dimethylzymosterol, 

4.4-dimethyl-5a-cholesta-B,i4.24-trien-3f}-ol (trienol) . when 

AY-9944 was added to the reaction system with the microsomes, the trienol 



waa formed with corresponding decrease in 4 . 4 -dimethyizymosterol . 
Evidently, the 14a-dsasthylstioa of lanoaterol by yeast microsomes 
occurs sequentially via the trienol. Redn. of the trienol to 
4, 4 -dimethyl zymosterol is mediated by an AY- 9944 -sensitive reductase. 
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Inhibition of sterol transmethylation by 
S-adenoaylhomocysteine analogs 
McCammon. Mark T.,- Parks. L. w. 
Dep. Microbiol.. Oregon State Univ.. Corvallis, 
97331, USA 

Journal of Bacteriology (1981), 145(1). 106-12 
COO EN: J08AAY; ISSN: 0021-9193 
Journal 
English 

Structural analogs of S-adenosylhooocysteine were tested in vitro for 
inhibition of the yeast S-adenosylmethionine :A24 -sterol-C- 
msthyltransf sraas enzyme. These compds. exhibited s wide inhibitory 
range which suggested structural features of the parent compd. important 
in binding to the enzyme. No analog tested specifically inhibited only 
this enzyme. The most active compd. was sinefungin. which also inhibited 
growth of yeast cultures. Sterol exts. of cells grown in the presence of 
sinefungin revealed a dramatic increase in the levels of zymosterol, the 
sterol substrate in the transmethylation atudied, and a concomitant 
decrease in the levels of ergosterol . Sinefungin was apparently 
transported into the cell by the same permease as S-adenosylnethionine . 
There it blocks the in vivo msthyletlao of aterols in yeast. 
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1981:80012 CAPLUS 
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Involvement of cytochrome bs and a cyanide- sensitive 
monooxygenase in the 4 -deaathylatloa of 
4,4-dimethylzymosterol by yeaat microsomes 
Aoyama. Yuri: Yoshida. Yuzo; Sato. Ryo; Susani. 
Markus; Ruis, Helmut 

Pac. Pharm. Sci.. Mukogawa Univ.. Hyogo. 663. Japan 
Biochimica et Biophysics Acta, Lipids and Lipid 
Metabolism (1981). 663(1). 194-202 
CODEN: BBLLA6; ISSN: 0005-2760 
Journal 
Eng 1 i sh 

According to Ohbs et al. (1978). yeaat microsomes catalyze the removal of 
3 Me groups attached to the C-4 and C-14 positions of Ianosterol - 
1,7, 15, 22, 26,30 -14C ( 4 , 4 , 14a- tr imethyl - Sa-cholesta -8 . 24 -dien- 
3fl-ol) in the presence of NADPH, nad*. and 02, concomitant with the 
liberation of 14C02 derived from C-30 (l of the 2 Me groups at the C-4 
position). Here the 14C02 formation from the 14C- labeled lanoaterol was 
inhibited by antibodies to yeast cytochrome b5 and by palmi toyl -CoA, a 
substrate of the cytochrome bS-contg. fatty acyl-CoA desaturase system of 
yeast microsomes. However, neither the antibodies nor p* Imi toy ! -CoA 
inhibited the conversion of ianosterol to 4.4-di-He zymosterol 
(4.4-dinethyl-Su-choleeta-8.24-dien-3[}-ol> . Evidently 
cytochrome bs and a CN- -sensi t ive enzyme are involved in the 
4-dsasthylstion of 4,4-dimethylzymosterol. but not the 
14o-dsssthylstion of lanoaterol, by yeaat microaomes. A 
CN- -sens it ive enzyme apparently acts aa the terminal 4 -dsns) thy lass and 
cytochrome b5 transfera reducing equiv. from NADPH to the terminal enzyme, 
as in the case of fatty acyl-CoA desatn. 
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Cytochrome P-450-containing monooxygenase system of 
yeast microsomes. Properties and role in sterol 
biosynthesis 

Yoshida, Yuzo; Aoyama, Yuri 



Pac. Pharm. Sci., Mukogawa Univ., Nishinomiya, Japan 
Microsomes, Drug Oxid., Chen. Carcinog., (Int. Symp. 
Microsomes Drug Oxid.), 4th (1980), Meeting Date 1979, 
Volume 2, 761-4. Ed i tor(«) : Coon, Minor Jesser; 
Conney, Allan H. ; Estabrook, Ronald W. Academic: New 
York, N. Y. 
CODEN: 4 3VMAC 
Conference 
English 




The cytochrome P-4 50 and NADPH -cytochrome P-4S0 reductase of Saccharomyces 
cerevisiae microsomes are characterized. A reconstituted cytochrome 
P-450-contg. electron transport system metabolized Ianosterol (I) to a 
product which had phyaicochem. properties similar to those of 
14 -dean thy 1 Ianosterol (II) . A proposed scheme is presented for the 
14a-d«aethyletioa-of I. Evidently, the yeast cytochrome p-450 can 
catalyze the 3 oxygenations included in the 14a-dsaethylatioa of I. 
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Studies on AB-A7 isomerization and methyl 
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transfer of sterols in ergosterol biosynthesis of 
yeaat 

Yabusaki, Yoshiyasu; Nishino, Tokuzo; Ariga, Hakao; 
Katsuki, Hirohlko 

Pac. Sci., Kyoto Univ., Kyoto. 606, Japan 
Journal of Biochemistry (Tokyo. Japan) (1979). 85(6), 
1531-7 

CODEN: JOBIAO; ISSN: 0021-924X 
Journal 
English 

The formation of cholesta - 7, 24 -dien- 3{)-ol (I) and its sctivity aa a 
substrate for the sterol sidechain asthyltrsosf srssa in yeast were 
studied. Expte. with ace tone -powder exts. of yeaat showed that the sterol 
is formed from zymosterol by A8-A7 isomerization. However, 
direct conversion of I into zymosterol could not be demonstrated. The 
reversibility of the reaction was proved by the detection of 
3H- incorporation into cholest-B-en-30-ol (with lethosterol ss a 
carrier) from 3H20 in the medium. Incubation of I and 

8-adenosyl - L-methionine-methyl - 14C with the acetone -powder ext. reaulted 
in msthylatlos of the sterol to form episterol. Similar incubation of 
zymosterol gave fecoaterol and episterol, suggesting that fecosterol 



initially formed by the methyletioa was isomerized to episterol. 
intact cells, however, an alternative pathway (zymosterol -« I 
-» episterol) may also operate. The relative importance of 2 
pathways is not known. 
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Metabolic profiles on fungi treated with systemic 

fungicides - a new approach 

What ley. P. R . ; Greenaway. w. ; ward, Susan 

Bot . Sen.. Oxford Univ., Oxford, UK 

British Crop Protection Conference- - Pests and 
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Journal 

English 
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In a study of the effects of EL 222 (!) [6016B-88-91 and S 1358 (II) 
(51308-54-4) on sterol metab. of Uatilago maydis, I was a strong inhibitor 
of the enzyme responsible for the 4 -dens thy la t ion of obtusifoliol 
{16910-32-0], and II was a weak inhibitor of the enzyme responsible for 
4 -deastbylstion of 24 -methylene- 4 . 4 , 14u-tr imethy 1 -S-a- 
cholest-a-en-3P-ol {6690-68-6). The EDS0 of I and II to U. maydia 
waa 3 and >100 uM, reap. 
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Mode of action of the fungicide. Denmert (S-13SB) in 
fungi. Part III. Selective inhibition of the 
deaathylatloa at C-14 in ergosterol biosynthesis by 
the fungicide, Denmert (S-135B) 
Kato. Toahiro; Hawass, Yasuo 

Pestic. Div., Sumitomo Chem. Co., Ltd., Hyogo. Japan 
Agricultural and Biological Chemistry (1976), 40(12). 
2379-8B 

CODEN: ABCHA6; ISSN: 0002-1369 
Journal 
English 
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In cell -free boaogenates of 6aecharomycea cereviaiae. Denmert (I) 
(51309-54 -4] inhibited the incorporation of radioactivity from 
DL-mevalonate-2-l4C into 14 -deaathyllanoetarol (2550-84-7), 
4a-methylcholeata-e.24-dien-3-one (61649-93-2]. 40- 
aethylzyaoaterol (7448-03-5], and 4-dcaathyl aterola (zymoaterol 
[128-33-6] and episterol [474-68-0]) at a concn. of 10-4M. 
Concomitantly, a large accumulat ion of radioactivity was obaerved in the 
anoaterol [79-63-0] fraction. I inhibited the conversion of 14C- labeled 
lanoaterol to 4-dea«thyl aterola, whereaa the converaion of 14C-labeled 
14 -daaethyl- lanoaterol to 4-deaatnyl aterola waa hardly affected by 
the fungicide. It ia therefore evident that I ia a potent aelective 
inhibitor of the deaathylatloa at the C-14 position in ergoaterol 
[57-87-4] bioeyntheaia. The fungicide triarinol (H) (26766-27-8), waa 
alao found to exhibit the eene effect on aterol bioeyntheaia aa I. 
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Kinetic propertiea of 8-adenosylmethionine: A24 - 
aterol aathylcraaaf araaa enzyme (a) in mitochondrial 
etructuree of Saccharomycea cereviaiae 
Bailey. R. B . ; Thompson, B. D. f Parka. L. w. 
Dep. Microbiol., Oregon State Univ.. Corvallia, OR, 
USA 

tCB: Biochimica et Biophyaica Acta, Enzymology (1974), 

334(1), 127-36 

CODEN: BBEZAD; ISSN: 0924-1086 

TMENT TYPE: Journal 

SUACE: Engliah 
The inhibition of S-adenoayl methionine :A24 -aterol 
methyl traaaf araaa (EC 2.1.1.41) activity by endogenous cellular 
componenta waa atudied in vitro. The principal inhibitor* were Na» and 
K«; Ce», KH4» and Li* were alao shown to inhibit the reaction. The 
possible aignificance of inhibition by Na» and K+ ia diacuaeed. Evidence 
ia preaented for the presence of more than one enzyme capable of 
aethyletlng aterola in cell -free exta . of yeaat. Three enzymic 
activities are described which differ in their reapective Michael ia 
conata. for S-adenoayl-L-methionine. pH optima, and affinity far 
zymoeterol. Baaed on differencea in the apparent Michael ia conata. for 
zymoaterol, it appears that only one may be responsible for in vivo 
methylatioa of thia ergoaterol precursor. 



solubilized enzyme has been purified >600-told by a no. of procedurea. 
Tranamethylation yields atoiehioaetric amta. of zymoaterol conaumption and 
of 24 -methylene-dihydrozymoaterol (fecoaterol) formation. Pecoaterol has 
been identified by a variety of phya. and chem. methods. Glutathione . 
Mg.., and a neutral pH are requirementa for max. activity of the 
aathyltraoef araaa. The value for Km for tymoatarol ia 6.2 » 
10-5M. The enzyme ia atable during storage aa an (KH4)2S04 ppt. at 
-25 . Addnl. propertiea of the enzyme are deacribed. 

b 8 .. A / ,SWER 4 * °t « 7 CAPLUS COPYRIGHT 2007 ACS on STN 

CAPLUS 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
ORIGINAL REFERENCE NO 
TITLE: 



AUTHOR (S) : 
CORPORATE SOURCE 
SOURCE: 



1966:492318 
65:92318 
65:17310d-f 

Enzymic isomerization (AB — A7) of 
intermediatea of aterol bioayntheaia 
Gaylor. J. L.j Delwiche. C. v.; Swindell. A. C. 
Cornell Univ.. Ithaca. NY 
Steroida (1966). 8(3). 353-63 
CODEN : STEDAM; ISSN: O039-12BX 
CENT TYPE: Journal 
IAQE: English 

Isomerization of A8 to A7-aterolq by rat liver microsomes waa 

atudied under appropriate conditions to eliminate concomitant 

deaathylatloa reactions. Varioua proposed intermediatea of lanoaterol 

deaathylatloa were incubated with the microsomal prepn. The ratea of 

iaooerization of da, 24 -choleatradienol and A8-choleatenol were 

maximal. The rates of isomerization of 4a-methyl -AB, 24 - 

choleatradienol and 4a-methyl -A6- cholesterol were about 75% of 

the ratea of iaooerization of the 4-normethyl aterola. 

4,4 -Dimethyl -AS -cholesterol was iaomerized much ieaa rapidly 

(-301). The preaence of the 14a-methyl group of 

4,4. 14a-trioethyl-A8.24-cholestradienol (lanoaterol) , 

4.4. 14a-trimethyl-AB-choleatenol. and 14o-methyl- 

AB-choleatenol completely prevented isomer i ration. Varioua 

47 -sterols and 3keto aterola remained unchanged. Thua, enzymic 

AB — » A7 isomerization of methyl intermediatea of 

lanoaterol deaathylatloa may occur, but the rate of iaooerization may 
not be aignificant until later stagea of deaathylatloa are reached. 
Because acid-catalyzed isomerization waa both reversible and active with 
14a-methyl sterols, the mechanisms of enzymic and acid-catalyzed 
iaooerization may be different. 19 references. 
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Isolation and purification of an S-adenosylmethionine: 
A24- sterol msthyl trans f araaa from yeast 
Moore, J. Thomas. Jr.; Gaylor, James L. 
Cornell Univ.. Ithaca. NY, USA 

Journal of Biological Chemistry (1969). 244(23), 
6334-40 

CODEN: JBCHA3; ISSN: 0021-9258 

Journal 

Engliah 

highly purified S-adenosyl methionine -dependent sterol 



1963:67587 
58:67587 
5B:11611a-C 

Ketonic intermediates in the deaathylatloa of 
lanoaterol 

Lindberg, M. : Gautachi. F. ; Bloch. Konrad 
Harvard Univ. 

Journal of Biological Chemistry (1963), 238, 1661-4 
CODEN : JBCHA3: ISSN: 0021-9258 
Journal 
Unavailable 

The trana format ion of A8, 24 -lanoatadien-3-one, of 

4 , 4 -dimethyl-A8-choleatenol. and of 4 ,4 -dimethyl -AB-choleaten- 

3-one to cholesterol in liver homogenatea is demonstrated. Several doubly 

labeled aterola cantg. H3 in the 3a-poeition and C14 introduced by 

biosynthesis have been prepd. On conversion to cholesterol, 

lanoaterol-3a-H3 loses 100*. 4.4-dioethyl-AS-cholestenol- 

3o-H3 90*. and zymosterol -3a- H3 20 to 40* of the tritium 

label. 4o>Methyl-A8-choleatenol-2-H3 ia efficiently converted 

to cholesterol; the corresponding 3a-H3 atenol yielda only 

insignificant amts. of labeled cholesterol. The reaulta demonstrate that 

the formation of 3-ketonee is a significant and possibly obligatory 

reaction in the tranaformation of lanoaterol to choleaterol. 



oothyltrsnaf erass from yeaat subcellular particlea ia described. The 
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